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At Brightside, we have an intimate 
knowledge of foundry problems acquired 
in our own and many other foundries, 
and our approach to the layout of an 
Ablution Centre is essentially practical. 
We are able to supply useful advice, 
founded upon many years of experience in 
the sphere of heating, ventilating and hot 
water service engineering. Specimen 
layouts of washing and locker amenities 
for different numbers of operatives are 
available on request, and we invite 
enquiries for any size of Ablution Centre 
from all who have the design and 


construction of such facilities in view. 
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TALKING ABOUT 
DIESEL LOCOMOTIVES 


oo much talking and not enough action — 

that is an oft-heard criticism, usually 
levelled at politicians but frequently also at 
other groups. Certainly there has been no 
lack of talking and uninhibited self-examina- 
tion in British industry since the war. 
When the late Sir Stafford Cripps started 
the scheme to send productivity teams to the 
United States it seemed, at the time, that he 
had offended our pride. Perhaps he had. 
But it was not long before the movement 
spread to almost every industrial activity in 
the country. It was not that we had much 
to learn from the Americans — he would be 
a dull engineer who could not acquire some 
useful knowledge during a visit to another 
works— but the productivity-team system 
was undoubtedly a most powerful catalyst in 
encouraging people to think and talk. 

The talking continues. The latest evidence 
of it takes the form of a booklet on the 
British Diesel locomotive industry published 
by the British Productivity Council.* The 
booklet reviews the progress that has 
been made by the industry since it sent a 
team to the United States in 1950, and it 
finds that “even among employers made 
cautious by the difficulties of the inter-war 
decades and employees imbued with the 
conservative traditions of craftsmanship, the 
response to the call for higher productivity 
has been encouraging and much progress 
has been made.” 

Shortly after the team’s report was pub- 
lished the Internal Combustion Group of 
the Locomotive Manufacturers’ Association 
called a conference at Blackpool to discuss 
it. The delegates, numbering nearly one 
hundred, included managing directors, tech- 
nical and design staffs, commercial execu- 
tives, shop stewards, and craftsmen, repre- 
senting 20 firms out of a possible 25. Not 
all the team’s recommendations were accepted 
as practicable, but the conference succeeded 
in formulating its own recommendations. 
Young engineers, it was advocated, should 
visit other factories than their own in the 
United Kingdom; distinctive styling of loco- 
motives should be adopted to help in selling 
a standard product; and production control 
work should be lifted from the shoulders of 
foremen, allowing them more time for their 
proper work of training and supervising 
their men, and be transferred to trained 
planners and production staff. 

British builders are not all former builders 
of steam locomotives. Several of the most 


* A Review of Productivity in the Diesel Locomotive 
Industry. The British Productivity Council, 21 Tothill- 
street, London, S.W.1. (2s. net.) 
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successful firms turned to Diesel locomotives 
as a result of their experience of electrical 
equipment or stationary Diesel engines. 
The English Electric Company, which em- 
barked on such a venture as long ago as 1928, 
had increased its output, at the end of last 
year, by 800 per cent. since the first post-war 
deliveries, measured on a horse-power basis. 
The North British Locomotive Company, 
who are the largest builders of steam loco- 
motives in Europe, took up Diesel work in 
1950, and have found an expanding market 
for their products, which include locomotives 
with hydraulic drive, both at home and 
overseas. Another newcomer to the industry 
are Metropolitan-Vickers-Beyer, Peacock, 
Limited, formed in 1949 for the manufacture 
of electric, Diesel-electric, and gas-turbo- 
electric locomotives, and deriving benefit 
from the long experience of the two sponsor- 
ing firms in their respective fields. They 
were able to lay out a works on modern lines, 
as shown by a plan reproduced in the booklet. 
Builders of small and medium-size Diesel 
locomotives form a strong group. They 
include the Hunslet Engine Company (15-h.p. 
mine models to 1,000-h.p. main-line loco- 
motives), Motor Rail, Limited (20 to 60 h.p.), 
Ruston and Hornsby, Limited (20 to 250 h.p.), 
and F. C. Hibberd and Company, Limited, 
who export 75 per cent. of their output. 
The works general policy and production 
planning of these seven firms are briefly 
described. The only serious criticism of 
the Council’s booklet is that it does not give 
similar particulars of the other builders of 
Diesel locomotives. 


The firms referred to have succeeded in 
introducing a measure of standardisation (in 
order to lower costs and improve delivery 
dates), but they are careful to avoid weaken- 
ing their ability to build “ bespoke ” loco- 
motives incorporating every detail of the 
customer’s requirements. As the Council 
remark, this is a strong card to be played 
against competitors in, for example, the 
United States. The same circumstance re- 
stricts the degree to which production plan- 
ning, the principle of unit construction, and 
work study can be applied. Discussions on 
the subject of standardisation are reported 
to be proceeding between groups of railways 
in adjacent territories abroad, but it is 
unlikely that substantial benefit will accrue 
in the near future. British builders of 
Diesel locomotives will almost certainly 
continue for many years to produce designs 
which, in varying degrees, meet the special 
requirements of their customers. The lack 
of a steady home market on British Railways 
— usually regarded as a handicap to the 
builders — may indeed prove to be a competi- 
tive advantage if it encourages a still more 
intensive study of overseas needs. 
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Weekly Survey 


PASSENGERS ONLY 


A decision to depart radically from accepted 
practice in so costly an undertaking as the 
building of a liner requires courage in the 
commercial sense. It also requires a shrewd 
appreciation of the probable reaction of the 
sea-travelling public. Since air lines have shown 
that there is practically no limit to the improve- 
ments and innovations which people will 
welcome, the railways and shipping companies 
have been stimulated to give better service. 
British Railways, for example, have found it 
expedient to provide an improved service for 
motorists who wish to take their cars across the 
Channel; their monopoly of this traffic vanished 
when a regular air lift was introduced. 

With the launching of the S.S. Southern 
Cross (the design of which is briefly described in 
this issue), attention has been turned to the 
design and layout of liners. The ship is being 
built by Harland and Wolff, Limited, for the 
Shaw Savill Line. The turbines and boilers 
are installed aft, as in an oil tanker, and all 
available accommodation will be devoted to the 
passengers, with no provision for cargo. The 
chairman and managing director of the Shaw 
Savill Line, Mr. Basil Sanderson, has said that 
since the war it has been less easy, in the South 
African, Australian and New Zealand trades, to 
arrange the orderly presentation of cargo at the 
liner’s side; and because of this it is sometimes 
impossible to wait for the completion of cargo 
loading without delaying the voyage from the 
passenger’s point of view. The Southern Cross, 
carrying no cargo, will be able to make four 
voyages round the world annually, as against 
three with a passenger-cargo liner. 
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DEMONSTRATION OF AIRCRAFT 
FLIGHT TESTS 


Although the work of the Aircraft and Armament 
Experimental Establishment at Boscombe Down 
needs no introduction to the aircraft industry, 
it is probable that the non-aeronautically- 
minded public are barely aware of its existence, 
since the Establishment has never courted 
publicity. Recently, however, it was decided to 
invite representatives of the Press to see some of 
Boscombe Down’s activities so that the taxpayers 
who support its upkeep may learn something of 
the work carried out there. 

Briefly, the purpose of the Aircraft and 
Armament Experimental Establishment is to 
ensure that aircraft armament, and other 
equipment designed for service with the Royal 
Air Force and Royal Navy, are safe and fit for 
carrying out all the duties that may be required 
of them under every variety of operating con- 
ditions. It is not sufficient that military aero- 
planes shall be good flying machines — they must 
also be good weapons and must not provide 
intractable problems of servicing and mainten- 
ance. For these reasons it is essential that a 
central establishment shall carry out detailed 
quantitative tests to supplement the manufac- 
turers’ flight trials, the nature of some of these 
tests calling for facilities which no manufacturer 
possesses. It should be mentioned that throughi- 
out the trial period which precedes the release 
of a prototype aircraft to the Service, there 
is very close liaison between the Establishment 
and the aircraft contractor. 

A, & A.E.E. is under the command of a Royal 
Air Force officer (at present Air Commodore 
A. H. Wheeler, O.B.E., M.A.) and the test pilots 


are mainly seconded from the Royal Air Force 
and the Royal Navy, most of them having passed 
through the Empire Test Pilots’ School. Since 
the assessment and improvement of the handling 
and functioning of a modern aircraft calls for 
precise quantitative evaluation, the organisation 
and analysis of the trials is carried out by a team 
of scientists and engineers, mainly civilians, 
under the control of the Chief Superintendent, 
Mr. Handel Davies, M.Sc., F.R.Ae.S. 

The organisation falls into four main divisions : 
performance (concerned mainly with handling 
throughout the speed and altitude range); 
engineering (concerned with the functioning of 
the machinery and systems, and with intensive 
flying trials); armament; and airborne forces 
and helicopters. Subsidiary sections exist for 
servicing (conducted by the Royal Air Force), 
radio and radar tests, navigational equipment, 
and photographic tests. 

Among the exhibits shown to the Press was 
the first public demonstration in action of the 
30-mm. Aden guns installed in the Hunter and 
Swift aircraft; precision dropping of airborne 
stores; simulated “ mirror” landings of current 
types of naval aircraft; descent of troops from 
a hovering helicopter; and a typical briefing of 
a test pilot for investigations into the effect of 
fitting power-operated ailerons in a Venom 
fighter-bomber aircraft, followed by his pre- 
liminary report after completing the flight. 
Other aspects of the work of the Aircraft and 
Armament Experimental Establishment are de- 
scribed in this issue. 
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JAPAN’S PLIGHT 


Since the end of the war industrial production 
has increased rapidly in Japan, and by 1953 the 
index of industrial activity (1934 to 1936 = 100) 
had reached 155-0 after having fallen to 39-2 
in 1946. Prosperity has not, however, been 
achieved and the country is at present facing a 
particularly acute crisis. Pressure of demand for 
funds to finance rehabilitation and expansion 
programmes has helped to engender a chronic 
inflation, which in turn, by encouraging imports 
and making Japanese goods uncompetitive 
in world export markets, has had a disastrous 
effect on world markets. It has tended to 
encourage wasteful and ill-balanced investment, 
of which over-expansion in cotton spindles 
is a very obvious example. The traditional 
Japanese advantage of cheap labour has been 
of little avail, and has been considerably reduced. 
The average Japanese worker is still, due to 
obsolescent equipment and inefficient methods, 
earning only about £16-45 a month, but produc- 
tivity in most industries is probably less than 
half the British level and in some probably 
less than one quarter. 

It is now clear that the Japanese economy will 
collapse unless help is forthcoming from abroad. 
The Government have already declared that they 
want direct aid or a loan from the United 
States, partly to purchase the modern machines 
which would raise productivity and enable Japan 
to compete effectively in world markets. Some- 
thing must also be done immediately to rectify 
the adverse balance of trade which, on present 
trends, would be about 1,000 million dols. The 
sterling area could make an important contribu- 
tion by removing import restrictions on Japanese 
exports to African and South East Asian terri- 
tories. This could certainly not be done without 
harming the interests of British exporters, particu- 
larly the Lancashire cotton industry — although 
it is possible that the United States Government 
would be prepared to give partial compensation 
by adjusting their own tariffs. The Anglo- 


August 27, 1954 ENGINEERING 


Japariese Payments Agreement, which has alread: 
given a great share of colonial markets t 
Japanese cottons, has not been popular i 
Lancashire, where there is also considerab! 
opposition to the proposed accession of Japa 
to full membership of the General Agreement o: 
Trade and Tariffs. The allegation that th 
Japanese are copying British textile design 
makes this opposition all the more intractable. 

Despite these difficulties, the British Govern 
ment can probably be expected to do somethin; 
to assist Japan in the interests of world politica 
and economic stability, and some positive mea- 
sures should result from the Anglo-Americar 
talks to be held in Washington. Certainly th 
Government appear to be taking the wider view 
on the G.A.T.T. issue; the possibility that the 
United Kingdom might withdraw should Japan 
be granted full membership has been definitely 
ruled out on the ground that G.A.T.T. is the one 
instrument through which any stability in world 
tariffs may be secured. 
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THE AUSTRALIAN MARKET 


The articles on Australia (‘‘ Britain’s Greatest 
Market for Engineering,’’ ENGINEERING, July 30 
and August 6) gave rise to a spirited reply by 
the Australian Department of National Develop- 
ment, who were far from being in agreement 
with some of our conclusions. Their view of 
Australia’s industrialisation is that not only has 
it come to stay, but it is becoming more and more 
competitive with manufacturing industry in 
other countries. 

They point to the export of Diesel-electric 
locomotives which followed the setting up of 
manufacturing facilities by Clyde Engineering 
Limited in collaboration with the General Motors 
Corporation, and the fact that the price of the 
Holden car was recently reduced by £65. Nor do 
they accept that the manufacturing cost situation 
shows inflexibility and apparent hopelessness as 
we stated in the second article. There has been 
“‘a notable general increase in productivity,” 
and the arbitration tribunal wage awards system 
is beginning to lose its inflexibility. According 
to a “Survey of Manufacturing Activity in 
Australia ’’ published last April by the Depart- 
ment of National Development (Division of 
Industrial Development), ‘* Australian manufac- 
turing industry, which achieved an increase in 
total production in each quarter of 1953, con- 
tinued to advance on a broad front in 1954. 
Total production is now well above the pre- 
recession peak in 1951. Never before has 
Australia produced so much ingot steel, cement, 
superphosphate or newsprint. Other products 
made in record amounts during recent months 
range from terra-cotta tiles to refrigerators and 
washing machines.” There is, however, an 
acute shortage of labour, so much ‘so that 
“‘future increases in output by some ‘ growth’ 
industries, for example, those making motor 
vehicles and chemicals, may be set against reduc- 
tions in output by other sectors of manufactur- 
ing.” This will force manufacturers to concen- 
trate on mechanisation and may well turn out 
to be a most favourable factor-in Australian 
industrial development, as we pointed out in 
our article. From the point of view of British 
exporters it remains true that the level of imports 
is vulnerable to fluctuations in Australian exports, 
particularly of wool, and the auctions that begin 
at the end of this month will be of considerable 
interest. 

The Department of National Development’s 
offices in Australia. House, London, is extremely 
well stocked with data that would be needed by 
any British firm considering setting up manufac- 
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turing facilities in Australia. Their Atlas of 
Australian Resources, accompanied by very full 
explanatory notes, is a first-class visual guide to 
the country, giving a good picture of communica- 
tions, population, development projects, harbour 
fecilities, sizes of towns and industrial under- 
takings, etc. It is important to use the most 
up-to-date available information as details of 
schemes are liable to be amended as work pro- 
gresses. Thus the cost of the Snowy Mountains 
hydro-electric scheme is now estimated at over 
£A.400 millions (not £A.230 millions as stated 
in the second article) and the ultimate generating 
capacity at over 300,000 MW (not 275,000 MW). 
The capacity of the Kiewa undertaking, on the 
other hand, is to be 290 MW not 800 MW as stated. 
Expenditure on the search for oil in the Exmouth 
Gulf area has been less than we stated, being 
under £A.2 millions. Our attention was drawn 
to the vast expansion of iron and steel output. 
Broken Hill Proprietory Company, Limited, who 
have spent £A.35 millions in the past seven 
years, are implementing a programme involving 
a total expenditure of £A.70, which includes the 
erection of a new battery of coke ovens and a new 
skelp mill in New South Wales, with a capacity 
of 275,000 tons a year, a light merchant bar mill 
in Western Australia and an increase in the 
steel-ingot capacity of Australian Iron and Steel 
Limited (a subsidiary of B.H.P.) by over 400,000 
tons a year. 
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TITANIUM IN BULK PRODUCTION 


The outstanding qualities of titanium, its excellent 
strength-weight ratio and resistance to corrosion, 
make it a most desirable metal, but the present 
small-scale, high-cost production process greatly 
restricts its field of application. The discovery 
of a successful bulk production method is there- 
fore of prime importance. As yet, total produc- 
tion of the two principal producers (E. G. du 
Pont de Nemours and Company and Titanium 
Metal Corporation), both in the United States, 
does not exceed 5,000 tons a year. The United 
States defence authorities are, however, anxious 
that output should be increased to 35,000 tons 
in 1955 and 150,000 tons within a reasonably 
short time thereafter. This would be difficult 
and costly by the established Kroll process, the 
construction costs of which are about £1,450 
per ton of annual capacity. 

New Kroll capacity is certainly being planned. 
Recently it was reported that the Union Carbide 
and Carbon’s Electro-Metallurgical Company 
were building a plant operating a modified Kroll 
process at a cost of 30 million dols., but a more 
hopeful line of development has now been 
announced. Horizons Inc. are planning to 
introduce a new electrolytic technique. A new 
plant at Stamford, Conn., costing 560,000 dols., 
is being built which itself will be on too small a 
scale to show appreciable cost reduction, but 
if the process proves itself it will be licensed to 
other producers and the price of titanium should 
drop significantly. Full details have not been 
disclosed of the new process, but basically it 
seems to consist of dropping a graphite and an 
iron electrode into a solution of potassium and. 
titanium fluoride and salt contained in a steel 
cell lined with graphite. A blanket of argon 
gas prevents loss of purity in the titanium which, 
yn the passing of a direct current, is deposited in 
netallic form on one of the electrodes. This 
yrocess is thus significantly simpler than the 
Kroll, in which two stages are necessary before 
netal can be produced. Horizons Inc are not, 
10wever, the only pioneers of the electrolytic 
nethod. Considerable progress has been made 
n Canada, where the Shawinigan Water and 


Power Company claim to have a commercially 
cheap continuous electrolytic process. In Japan 
yet another process is said to have been dis- 
covered which eliminates one stage of the Kroll 
process. 

Developments in the United Kingdom have 
not been well publicised, but Imperial Chemical 
Industries, Limited, have a pilot plant and intend 
to produce 1,500 tons of raw titanium before the 
end of 1955- possibly by a thermal reaction 
method which differs significantly from the 
Kroll method by using purified sodium to reduce 
titanium tetrachloride instead of magnesium. 
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TRAMP SHIPPING 


Tramp shipping rates rose by 2-7 per cent. 
during the month of July and the upward trend 
since April has now carried the index of the 
United Kingdom Chamber of Shipping to 79-9 
(1952 = 100), the highest point since May, 
1953. This movement, although most welcome, 
has still a long way to go before freight rates 
become remunerative enough for even the most 
efficient tramp shipping to make a worth-while 
profit. Many ships, indeed, are still in service 
only because the high costs of laying-up make 
it cheaper to keep them at sea, and a continuous 
fall in the number of ships under repair testifies 
to the fact that many owners are no longer able 
to maintain their vessels properly. The number 
of British vessels laid up for repair in British 
ports is now down to 63 (291,553 tons gross) 
compared’ with 73 (390,215 tons gross) at the 
end of June. 

This is no temporary situation from which 
shipowners can expect relief through the mere 
lapse of time. World trade is at a high enough 
level at present, and further expansion sufficiently 
great to have the desired effect on freight rates 
is not immediately likely. The modest increase 
in tramp freight rates in July was actually accom- 
panied by a fall in time charter rates, and was 
due entirely to increased demand for shipping 
space for two commodities only — coal, by reason 
of large European imports from the United 
States, and sugar. Shipowners are unlikely to 
regain prosperity until they can get rid of the 
large volume of uneconomic tonnage, much of 
it over 25 years old. 

There is ample scope at present freight rates 
for the profitable employment of a very much 
larger fleet of new and efficient vessels than is 
available — provided their capital cost is not too 
high. This is the responsibility of the shipbuil- 
ders, whose ability to keep the yards full in two 
years’ time may be directly proportional to 
their ability to cut costs. 
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INDIAN DEVELOPMENTS 


There is no lack of determination in India to 
carry through the five-year plan, under which it 
is proposed to raise the national income from 
Rupees 90,000 million to Rupees 100,000 
millions by 1956. Of the total investment re- 
quired (Rs. 36,000 millions) only about Rs. 28,000 
millions can be financed by the Indians them- 
selves, and even this cannot be achieved without 
running the risk of severe inflation. Difficulties 
with the balance of payments (which might 
easily arise if, as has happened in the past, 
crop failures and famine necessitate heavy food 
imports) could jeopardise the whole programme. 

So far, things have gone well and the Indians 
can now point with pride to many such achieve- 
ments as the recently-opened Bhakra Canal 
(ENGINEERING, July 23, 1954) as the first fruits 
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of the task of economic development to which, 
according to the Monetary Fund, “ the efforts 
of an entire generation will have to be devoted.” 
Some of the development projects, of course, 
appear to have been prompted solely by economic 
nationalism or reasons of prestige — for example, 
proposals for making motor-cars. Other pro- 
jects, such as the establishment of a locomotive 
building industry, were doubtless sound but 
hardly urgent. 

Misdirected or even wasteful investment is, 
however, inevitable in even the most highly- 
developed countries and the Indian programme 
is on the whole well conceived. The plans 
announced last week by Mr. K. C. Reddy, 
production Minister in The Indian Government, 
are to be approved in this spirit, although they 
are not all beyond criticism. They include two 
fertiliser factories, additional to the one at 
Sindri, which will raise capacity from 22,000 to 
34,500 tons a month. A new steel project at 
Rourkela in Orissa is to be in operation at the 
end of 1958 with an initial capacity of 500,000 
tons, which can later be stepped up to a million 
tons a year. Another steel plant is also planned. 
A pilot project for the manufacture of aircraft 
engines is to be erected at Bangalore and there 
are plans for making heavy electrical equipment 
Mr. Reddy stated that the Stamac oil refinery at 
Trombay had already gone into production with 
a capacity of 1-2 million tons per annum. The 
Burmah-Shell refinery will be in operation early 
in 1955 and will give a further 2 million tons a 
year. When all refineries are in operation, they 
will meet about 90 per cent. of Indian demand for 
petroleum products. 
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WHAT IS THE AIM OF RESEARCH ? 


If it were possible to show increased profits 
every time a fresh advance is made in research; 
if it were possible to point directly and unmis- 
takably to great benefits bestowed on industrial 
firms by the work of the research establishments 
financed or supported by the Government, then 
research would be conducted on a much wider 
scale than it is. But research is not like that; 
or at least only seldom is it like that. It 
advances as the sea on the shore - fitfully 
and unpredictably, a series of creeping 
movements, each deriving impetus from its 
predecessors, 

The basic problems of research, wherever it is 
carried out, are the problems of financing and 
control. If the men engaged in research are to 
be employed fruitfully (and there are certainly 
some whose work is not on the right lines), 
it is important to be sure that the money comes 
from the right sources and that control of its 
expenditure is exercised by the right authorities. 
There is no simple solution to this dual problem. 
The variety of systems which exist in this country 
to-day is the result, very largely, of accidental 
growth, on which the two world wars have had 
a profound effect. It would be absurd to suppose 
that these systems can now be altered funda- 
mentally, but equally it would be reactionary to 
conclude that nothing can be done to improve 
them. Some of the men most intimately con- 
cerned with the planning and control of research 
are not satisfied with present arrangements. 
Their views should be heard. They may not 
always be able to see the whole picture, but then 
who can? Before a review can be attempted 
the ultimate aim of research must be defined in 
such a way that those who control research can 
use the definition as their charter. That is 
difficult enough for an individual firm, but it is 
vastly more difficult for an establishment 
supported from public funds. 
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**SOUTHERN CROSS ”’ 


A LINER WITH MACHINERY INSTALLED AFT 


The passenger liner which the Queen launched 
at Belfast on Tuesday, August 17, is an excep- 
tional design, with its turbines and boilers 
installed aft, the funnel similarly placed, and the 
accommodation arranged wholly for the passen- 
gers and crew, with no provision for cargo. 
The s.s. Southern Cross is a twin-screw turbine 
ship which is being built by Harland and Wolff, 
Limited, for the Shaw Savill Line. The 
length overall is about 604 ft., the length between 
perpendiculars 560 ft., breadth moulded 78 ft., 
depth moulded 45 ft. 3 in., and gross tonnage 
about 20,500 tons. Details of the service for 
which it is being built and the significance of its 
unusual design are given in a Weekly Survey 
note in this issue of ENGINEERING. 

The vessel has a curved rounded stem, cruiser 
stern, streamlined and rounded-top funnel placed 
aft, well rounded and streamlined bridge erec- 
tions amidships, surmounted by a steel mast in 
which the galley exhaust, etc., are incorporated. 
There are four complete steel decks, i.e., prome- 
nade, main, saloon and ** A” decks, also lower 
and “* B ” decks forward and aft of the machinery 
spaces, and lounge, sun, sports decks and lower 
bridge, Captain’s bridge and navigating bridge. 
The hull is divided into ten watertight compart- 
ments by nine bulkheads, all extending to the 
saloon deck. There is also a continuous double 
bottom for oil fuel and water ballast and deep 
tanks for fresh water. The forward and after 
peaks are arranged for fresh water or water 
ballast. Deep oil-fuel tanks are arranged 
across the vessel forward of the machinery 
spaces. 

The passenger accommodation is arranged for 
tourist class only, and is of a high standard, 
providing for a total of 1,160 passengers in one-, 
two-, three-, four- and six-berth cabins. A number 
of the one-, two- and three-berth cabins have 
private toilets attached, and some of the cabins 
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are intercommunicating. All cabins are fitted 
with hot and cold water supply and are air 
conditioned. The public rooms include two 
restaurants situated on the saloon deck, the 
forward one seating 390 persons and the aft one 
seating 192 persons. The other main public 
rooms are on the lounge deck, comprising 
lounge, writing room, library, smoke room, 
cinema lounge and tavern, while on the sun 
deck the recreation room, infants’ play room, 
infants’ play deck and children’s play deck are 
provided. A large swimming pool with dressing 
accommodation is arranged on the lower 
deck, and an open-air bathing pool, also with 
dressing boxes, etc., is placed on the sun deck. 
Extensive open and covered promenade spaces 
with sun and games deck are provided. Two 
passenger lifts are fitted, one forward and one 
aft, serving all the decks from lower deck to 
lounge deck. All passenger and crew accommo- 
dation cabins are finished in Formica-faced 
plywood. 

The fire protection arrangements are to the 
latest Ministry of Transport arrangements and 
include the Lux Rich fire detecting and extin- 
guishing system and Mather and Platt’s Grinnell 
sprinkler system throughout the accommoda- 
tion. The life-saving equipment includes 15 
lifeboats and one motor lifeboat, having seating 
capacity for about 1,649 persons. The lifeboats 
are fitted with the Fleming hand propelling gear 
and the motor lifeboat with a Diesel engine. 
All the boats are fitted under Welin-MacLachlan 
overhead gravity-type davits with wire falls 
controlled by an electric winch to each set of 
davits. 

There are no cargo holds but ample space is 
provided for the carriage of passengers’ baggage. 
These spaces are served by four 2-ton derricks 
and the derricks are worked by 3-ton electric 
winches. An electric windlass is fitted forward, 
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also two electric warping capstans, and two 
electric capstans are fitted aft. 


TURBINES AND BOILERS 


The vessel is fitted with a streamlined rudder 
operated by electric-hydraulic steering gear. A 
Denny Brown stabiliser is fitted for minimising 
rolling. The propelling machinery, constructed 
by the builders, consists of a two-shaft arrange- 
ment of compound, condensing, double-reduc- 
tion geared steam turbines developing 20,000 
shaft horse-power at 120 r.p.m. of the propellers. 
The high-pressure ahead turbines are of impulse 
reaction design and the low-pressure ahead 
turbines of all-reaction design. For astern 
propulsion an impulse-type high-pressure astern 
turbine is carried on an integral extension of 
each high-pressure ahead turbine rotor, and an 
impulse-type low-pressure astern turbine is 
incorporated in each low-pressure ahead turbine 
casing. The low-pressure turbines exhaust into 
underslung condensers of Weir regenerative 
type constructed by Harland and Wolff. The 
propellers are four-bladed, of the solid type and 
made of special alloy bronze. Michell thrust 
blocks are arranged aft of the main gear-cases. 
The power developed by the turbines is trans- 
mitted to the propeller shafts through double- 
reduction articulated gearing. 

Three oil-fired water-tube main boilers of the 
Yarrow type, constructed by the builders, supply 
steam at a working pressure of 500 lb. per 
square inch (gauge) at the superheater outlet, 
with a total steam temperature of 800 deg. F. 
The superheaters are of Melesco design and each 
boiler is provided with a Weldex bled-steam air 
heater and a Senior economiser. The boilers 
work under the Howden system of forced and 
induced draught. Two composite boilers, of 
Foster Wheeler water-tube design made by the 
builders, utilise the exhaust from Diesel-engine 
generators and are also arranged for oil burning 
under forced and induced draught. These 
auxiliary boilers provide saturated steam at a 
pressure of 80 Ib. per square inch (gauge) for all 
auxiliary services. 
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The ‘twin-screw turbine passenger liner ‘‘ Southern Cross” after being launched by Her Majesty Queen Elizabeth II. 
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The condensate from the main propelling units 
passes through a Weir regenerative feed-heating 
system before entering the economisers on the 
boilers. Cooling water for the main condensers 
is supplied by four electrically-driven pumps, 
two for each condenser. The auxiliary con- 
taminated-condensate system consists of an 
auxiliary condenser operating at a small vacuum, 
an air ejector, hot-well tank and filter, and 
auxiliary feed pumps. 

In order to reduce the amount of fresh water 
which need be carried in the vessel, a large-scale 
triple-effect Weir evaporating plant is provided 
to evaporate sea-water and is designed to work 
continuously at sea using steam bled from the 
main turbines. This plant produces single- 
distilled water for ship’s domestic services and 
also make-up feed water for the boilers, but before 
the latter enters the boiler feed system it is double- 
distilled by being fed to two single-effective fresh- 
water evaporators where it is re-evaporated. 
Distillers, both condensate and sea-water circu- 
lated, are provided for operation in connection 
with the evaporating plant both at sea and in 
harbour. 


AUXILIARY MACHINERY 


The auxiliary machinery is electrically driven, 
with the exception of the air ejectors, main and 
assistant boiler feed pumps and one of the 
auxiliary boiler feed pumps, these units being 
steam driven. Six Diesel-engine-driven electric 
generating sets are provided. Each set consists 
of a Mirrlees, Bickerton and Day K8-type 
marine auxiliary Diesel engine directly coupled to 
a dynamo generating 600 kW at 220 volts direct 
current. The necessary pumps, coolers, filters, 
silencers, air compressors and starting-air reser- 
voirs are provided. An emergency Diesel 
generator of 200 kW output is installed, driven 
by a Diesel engine of the builders’ four-cycle 
single-acting air-less-injection forced-lubricated 
type, having six cylinders 250 mm. in diameter 
by 350 mm. stroke. 

The complete installation has been designed 
and constructed in accordance with Ministry 
of Transport requirements and to Lloyd’s 
highest class. 

An emergency 220-volt battery will be fitted 
which will be automatically connected to bus-bars 
on the emergency switchboard for maintaining 
services essential for the safety of the ship in the 
event of failure of the main generators. The 
main generators will be protected by triple-pole 
circuit-breakers mounted on the main switch- 
board. The emergency generator will be pro- 
tected by a double-pole circuit-breaker on the 
emergency switchboard. Power will be distri- 
buted from the main switchboard to auxiliary 
switchboards and meter boards arranged through- 
out the vessel. An interconnector will be fitted 
for supplying the emergency switchboard from 
the main switchboard bus-bars. 

Power will be supplied for the engine and 
boiler room auxiliaries, deck machinery, steering 
gear, refrigerating and air-conditioning plant, 
cooking gear, pantry equipment, laundry machi- 
nery, ventilating fans, passenger lifts, stabiliser 
gear, electric lighting and heating, etc. Approxi- 
mately 260 electric motors will be installed, 
varying in power between } h.p. and 250 h.p. 
Arrangements will be made whereby the emer- 
gency generator can supply a limited amount of 
lighting, heating, cooking, also selected engine 
ind boiler-room auxiliaries during week-end 
periods in port when the main generators are 
hut down. 


NAVIGATING AND COMMUNICATING 


The ship will have complete wireless equip- 
nent with Marconi direction finder, radar and 
»cho-sounding gear. Gyro-compass equipment 


will be installed, with an automatic steering and 
rudder-angle indicator. A system of automatic 
sprinklers will be provided, together with alarms 
for fire protection. The vessel will be equipped 
with a cinema with electric organ, and also a 
complete Marconi broadcast and sound repro- 
duction system. 


LIGHTING 


There will be an extensive lighting installation 
with modern lighting schemes throughout the 
passenger accommodation, etc. All berths, 
including those for the crew, will be provided 
with bed-head reading lights. Special lights 
will be installed for funnel floodlighting, boat 
over-side lights, illuminated ship’s name, etc. 
The illumination of public rooms and entrances 
will be generally by means of indirect lighting 
to suit the various decorative schemes. Electric 
signs and indicating lamps will be fitted through- 
out for public rooms, entrances, lavatories, etc. 

Electric galley and cooking equipment will 
include electric ranges, salamander, hot presses, 
fish fryers, toasters, bakers’ ovens, potato 
peelers, dish-washers, etc. Electric heating will 
be fitted throughout the engineers’, officers’ and 
crew accommodation, where warm-air condition- 
ing is not provided, also in public rooms on the 
lounge deck. Electrically-driven refrigerating 
machinery will be installed for provision cold 
rooms, and the air-conditioning installation. 
Provision cold rooms will be fitted with electric 
distance thermometers with a temperature 
indicator in the refrigerating machinery room. 

The navigating equipment will include navi- 
gating lights indicator, rudder-angle indicator, 
revolution indicators, echo depth-sounding equip- 
ment, wireless, radar, watertight-door control 
and Walkers log. Two clear-view screens will 
be fitted in the wheelhouse. Electrically-operated 
telegraphs will be fitted, comprising steering 
and docking telegraphs and engine telegraphs 
with a danger signal in the engine room to give 
an alarm when the engines are opposite to tele- 
graph orders. Willet-Bruce whistle control gear 
will be fitted for the Typhon whistle mounted 
aft on the funnel, and electrical operating and 
timing gear will be provided for a Secomak 
whistle, which will be fitted forward on the mast 
structure. 


LOW-POWER SYSTEM 


A lower power system will be installed, includ- 
ing two 24-volt lead-acid batteries arranged so 
that one battery is supplying the system while 
the other is on charge. Power will be supplied 
for telephones, luminous call system, cabin 
bells, manual fire alarms, etc. A system of 
electric impulse clocks, including approximately 
60 secondary clocks, will be fitted throughout 
the vessel, with a control panel in the chart 
room. A single-call luminous call system will be 
installed throughout the passenger and medical 
staff accommodation, with group lamps in alley- 
ways, deck indicators in deck pantries and 
master indication in the main pantry. A call- 
bell system will be installed for the engineers’ 
and officers’ accommodation, with indicators 
in the respective pantries. A system of passenger 
and crew alarms will be fitted throughout the 
vessel, operated by pushes in the wheelhouse. 

The sound-reproducing equipment will com- 
prise approximately 193 loudspeakers for broad- 
casting of orders, or entertainment. A complete 
system of Loudaphones will be fitted for com- 
munication between the wheelhouse, engine 
room, forecastle, docking bridge, etc., including 
loud hailers for boat embarkation orders. Four 
distinct systems of intercommunication tele- 
phones will be fitted for the following services: 
navigation, engineers, stewards and medical. 
A 50-line automatic telephone system will be 
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installed for communication between the officers 
and senior personnel. A direct system of cabin 
telephones will be fitted for the radio room 
and chart room, cinema projection and stage, 
radio room and §.R.E. room. The ship will be 
equipped with electric torsionmeters and salt 
detecting apparatus. 

The Southern Cross will be the most extensively 
air-conditioned ship in service in the tropics. In 
addition to every passenger cabin, the restaurants, 
cinema lounge, hospitals, hairdressing salons, 
shop, and crew’s recreation rooms will be fully 
air-conditioned. A comprehensive air-condition- 
ing system designed by Thermotank, Limited, will 
be used in conjunction with J. and E. Hall’s 
refrigerating machinery, which is designed to 
have a capacity of about 9,000,000 B.Th.U. 
per hour. 
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Letters to the Editor 


FIRST AERIAL CROSSINGS OF 
THE ATLANTIC 


Proposed Memorials to Airship R34 


Sir, In July, 1919, H.M. Airship R34, after 
only 834 hours of test flying of an entirely new 
design as far as British experience was concerned, 
accomplished the first aerial union between Great 
Britain and the United States. Having regard 
to the tremendous expenditure, in money and 
time, spent to-day on proving flights of any new 
type of aircraft before it goes into service, the 
feat of the R34 stands out as a tribute to the skill 
and ability of traditional British engineers to 
adjust themselves, at short call, to a new element 
and on such a large scale. 

Again, having regard to then unknown aerial 
hazards of the vast spaces of the Atlantic, with 
the relatively slight meteorological information 
then available (in fact she was to gather that 
information), the successful navigation of this 
airship by the officers and crew on her remarkable 
double crossing of the Atlantic is a shining 
example of how men of our race gallantly and 
successfully face unknowns, and at the same time 
gather priceless information for those who, much 
later, were to follow. 

It is also to be remembered that the British 
crew were not alone in this feat, but were accom- 
panied on the outward voyage by an officer of 
the United States Navy, and on the homeward 
by an officer of the United States Army. Thus 
these voyages of the R34 were also symbolical 
of the underlying unity between our two great 
peoples. Moreover, her crew came from the 
Royal Navy, the Army and the then newly- 
formed Royal Air Force and hence was repre- 
sentative of all the armed Services. Engineers 
formed a high proportion of her crew and her 
captain, Major G. H. Scott, A.F.C., was trained 
at the Royal Naval Engineering College, Key- 
ham. 

Sad to say this great accomplishment has been 
practically forgotten, though a movement to 
set up suitable memorials in Britain and the 
United States, initiated by engineers, is now 
under way and is receiving increasing support 
by way of offers of donations. It is felt that 
engineers and engineering firms, both British 
and American, would like to join in this tribute, 
and I would be deeply grateful to receive offers 
of donations which would be taken up when the 
memorial committee is formed. 

Yours faithfully, 
W. NEWMAN ALCOCK. 
57 Dumbuck-crescent, 
Dumbarton, 
Scotland. 
August 22, 1954. 
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SWISS WATCHES IN THE 
UNITED STATES 


The United States Government is in a dilemma 
over tariff policy. On the one hand, it has 
acknowledged the need for liberalising trade, 
but on the other, it is subject to constant pressure 
from United States manufacturers, who claim 
to have lost much business due to increasing 
competition from imported products. The 
recent decision of the Administration to raise the 
tariff on Swiss watches by up to 50 per cent. is 
therefore very significant, particularly since an 
application for an increase in 1952 was turned 
down. The Administration are proposing to 
introduce next year a tariff and trade bill which 
will give the President authority to cut down 
tariffs to a maximum of 50 per cent. ad valorem. 
There must now be considerable doubt about 
whether even such a comparatively moderate 
measure will find acceptance. 

The Tariff Commission began a hearing in 
July, with the object of discovering both what 
tariffs of over 50 per cent. could be reduced with- 
out harming United States manufacturers, and 
what should be raised. The emphasis, in fact, 
appears to have been on the need for raising 
tariffs. A high proportion of the 440 items 
investigated are relatively minor (only 17 were 
imported in quantities over ! million dols.) 
and watches were one of the most important. 
In recommending an increase in tariffs the 
Commission were ostensibly much influenced by 
the plea that watchmaking was an essential 
defence industry -and certainly President Eisen- 
hower is known to have given considerable 
weight to this argument. The United States 
authorities may, therefore, be able to hold that 
the watch decision indicates no lack of good 
faith in carrying out a liberal trade policy. 
Unfortunately, it is often very easy to make a 
case of the grounds of defence when all other 
arguments fail. 

The Swiss watchmakers, who have described 
the President’s decision as a crippling blow to 
Switzerland, have been forthright in declaring 
that it is a “‘ clear cut indication that the United 
States has reached a turning point in its foreign 
trade policy.” It has come at a time when 
sales of Swiss watches in the United States were 
unduly low (in the first four months of 1954, 
5 million dols. or 22 per cent. lower than in the 
same period of 1953). Strong measures will be 
needed to avert an economic recession in 
Switzerland, the effects of which may even be 
felt in the United States, since Switzerland at 
present accounts for a very high proportion of 
United States exports of food, tobacco machinery, 
household appliances, cars and other products, 
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Obituary 


MR. C. AUGUSTUS CARLOW 
Scottish Mine Management 


As briefly recorded on, page 229 of our issue of 
August 20, Mr. Charles Augustus Carlow, who 
was identified throughout his working life with 
the Fife Coal Company, Limited, Leven, Fife, 
died at his home, Kincaple House, St. Andrews, 
Fife, on August 13. He was born on November 
30, 1878, the son of the late Mr. Charles Carlow, 
who was appointed principal manager of the 
Fife Coal Company in February, 1873, and died 
a director in January, 1923. His grandfather 
was ex-Provost William Lindsay, of Leith, the 
first chairman of the company which was formed 
on September 10, 1872, to take over the works 


of the Beath and Blairadam Colliery Company, 
at Kelty, Fife. 

Mr. C. Augustus Carlow received his technical 
education at Heriot-Watt College, Edinburgh, 
and, in 1896, at the age of 18, began his career 
as a mining-engineering student in the Leven 
office of the Fife Coal Company. He attended 
Cowdenbeath Mining School and Coatbridge 
Mining College of both of which he became 
a medallist. Subsequently, Mr. Carlow spent 
some years in the coalfields of Northumberland 
Durham and Lancashire, and, in 1901 and 1902, 
passed the Home Office examination for a 
colliery manager’s certificate (first class) in 
Glasgow and also in Manchester. 

In 1911, Mr. Carlow was appointed general 
manager of the Fife Coal Company and two 
years later was elected a director; in 1917, he 
became joint managing director, and in 1923, 
was made managing director. In 1937, Mr. 
Carlow was elected deputy-chairman and two 
years later was made chairman of the company 
and also chairman of the Shotts Iron Company, 
Limited. In May, 1952, he retired at the liqui- 
dation of the Fife Coal Company. 

Mr. Carlow joined the Institution of Mining 
Engineers in 1903, served as President from 
1936 until 1938 and was elected an honorary 
member in 1952. He acted as President of the 
Association of Mining Electrical Engineers in 
1919-20 and as President of the Mining 
Institute of Scotland from 1932 until 1936. 
In 1938 he was elected a member of the Institu- 
tion of Civil Engineers and a Fellow of the 
Royal Society of Edinburgh, and, in 1939, was 
made a Fellow of the Institute of Fuel. Mr. 
Carlow, who was Deputy Lieutenant for the 
County of Fife, was elected an honorary member 
of the American Institute of Mining and Metal- 
lurgical Engineers in 1946 and made an honorary 
LL.D. of the University of St. Andrews in 1952. 
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We regret also to record the deaths of the following: 


THE Hon. JAMES RUSSELL REA, suddenly in London, 
on August 15, at the age of 51. The second son of 
the first Baron Rea of Eskdale, he was secretary and 
legal adviser to the British Electrical and Allied 
Manufacturers Association from 1936 until 1951. 


Dr. JosEPH WILLIAM FISHER, senior principal 
scientific officer at the Admiralty’s research and 
experimental station at Portland, Dorset, at the age 
of 53. He originally graduated in 1920 and was 
awarded a Ph.D. in 1926. After studying medicine 
and qualifying with the conjoint diplomas in 1935, 
he joined the Admiralty where he helped to develop 
the Asdic device and many of the latest anti-sub- 
marine weapons. 

Mr. WILLIAM REES JEFFREYS, on August 18, at the 
age of 82. He was chairman of the Road Improve- 
ment Association and in his younger days he was 
connected with the Royal Automobile Club, the 
Motor Union, the Commercial Motor Users’ Asso- 
ciation and the Institution of Automobile Engineers. 


BRIGADIER WALTER FRANCIS MorroGu, D.S.O., 
M.C., M.I.Mech.E., on August 19, at the age of 62. 
He was the London representative of Rolls-Royce, 
Limited, for their oil engines and ‘* B”’ range of petrol 
engines. A former tank officer, he was commandant 
of the Fighting Vehicles Proving Establishment from 
1942 until his retirement in 1947. 
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PERSONAL 


Sir Fewix J. C. Pore has relinquished office as 
chairman of the British Thomson-Houston Co., 
Ltd., Rugby, and has resigned his seat on the Board. 
He joined the board of the company in July, 1929, 
and became chairman in 1945. Sir GeorGe E. 
BaiLey, C.B.E., has also relinquished office, as 
deputy chairman, and has resigned his directorship. 
Sir George became a member of the board in 1930 
and has held office as deputy-chairman since 1945. 
The Rt. Hon. Otiver Lytte.ton, D.S.O., M.C., 
has been appointed to the board, and elected 
chairman. 


Mk. P. E. FetGate, B.Sc., A.F.R.Ae.S., A.M.LE.E, 
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has been appointed chief development engineer 
(engine controls) at the Cheltenham factory of 
Smiths Aircraft Instruments Ltd., Cricklewood, 
London, N.W.2. Before this appointment, he was 
chief development engineer to Waymouth Gauges 
and Instruments Ltd., Godalming, a subsidiary 
company of Smiths Aircraft Instruments. Mr. W. G. 
SMITH has now taken up the post of chief development 
engineer of Waymouth Gauges and Instruments. 

Mr. A. C. Vivian, A.C.G.I., M.I.C.E., F.Inst.Pet., 
until his recent retirement, project manager for the 
Llandarcy refinery expansion scheme of the Anglo- 
Iranian Oil Co., has been appointed managing director 
of Metal and Pipeline Endurance Ltd. This firm, a 
new subsidiary company of William Press and Son 
Ltd., has offices at 4-24 Chandos-court, Caxton-street, 
London, S.W.1, and provides cathodic-protection 
and welding-inspection services. 

Mr. WILLIAM TOMLIN, works manager of The 
Power Plant Co. Ltd., West Drayton, Middlesex, 
has been elected a director of the company. 

Mr. STANLEY Rosson, M.Sc., D.I.C., has been 
elected President of the Institution of Mining and 
Metallurgy, Salisbury House, Finsbury-circus, Lon- 
don, E.C.2, for the session 1955-56, in succession 
to BRIGADIER R. S. G. Stokes, C.B.E., D.S.O., M.C. 

Mr. F. H. Rot, O.B.E., B.Sc., M.I.Mech.E., 
M.I.P.E., has been awarded the degree of D.Sc. 
by the University of London for his researches and 
publications on metrology. Mr. Rolt retired from 
the position of Superintendent of the Metrology 
Division of the National Physical Laboratory, 
Teddington, Middlesex, on November 1, 1953. 

Mr. JOHN Woop has been appointed chairman 
of Charles D. Holmes and Co. Ltd., Hull, in succes- 
sion to the late Mr. H. E. SHEARDOWN, C.B.E. 
Mr. Harry SMITH is being appointed managing 
director, with Mr. M. H. R. BROCKMAN as his personal 
assistant. Mr. W. R. Evans, manager, and Mr. 
G. H. Harpy, secretary, are being appointed directors 
of the company. 

Mr. E. S. WapDINGTON, F.S.E., M.Inst.W., 
Assoc.I.E.E., of the Industrial Products Division, 
Philips Electrical Ltd., Century House, Shaftesbury- 
avenue, London, W.C.2, has been re-elected vice- 
chairman of the finance committee of the Institute of 
Welding. 

Mr. F. A. CHRENKO has been awarded the bronze 
medal of the Institution of Heating and Ventilating 
Engineers, 49 Cadogan Square, London, S.W.1, 
for his paper on heated ceilings. The medal will be 
presented to Mr. Chrenko in October. 


Mr. A. R. Starck, O.B.E., at present United 
Kingdom Trade Commissioner in the Eastern 
Caribbean, with headquarters in Trinidad, has been 
appointed United Kingdom Trade Commissioner in 
Melbourne, in succession to Mr. A. W. BurRTON, 
M.B.E., who retires on November 30. Mr. D. 
BROAD, at present serving as a United Kingdom 
Trade Commissioner in New Zealand, will succeed 
Mr. Starck in Trinidad in October. 
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BUSINESS CHANGES 


GuEST, KEEN AND NETTLEFOLDS LTD., and the 
MERCAST CORPORATION, New York, U.S.A., have 
formed a company under the name of MERCAST 
(GREAT BRITAIN) Ltp., Albert Street, Bilston, 
Staffordshire, to license firms in the United Kingdom 
and the British Commonwealth, excluding Canada, 
to use the Mercast process. This is a method of 
investment casting in which patterns of frozen 
mercury replace the wax patterns. The chairman of 
the new company is MR. G. R. SANKEY, C.B.E., and 
the other directors are Dr. T. EMMERSON, MR. 
K. O. G. HUNTLEY, ADMIRAL A. G. Kirk, U.S.N. 
(ret.), Mr. W. A. Nicot and Mr. S. J. SINDEBAND. 
The technical manager is Mr. CHRISTOPHER DYKES, 
M.A., M.S., M.S.A.E. 


TILTMAN LANGLEY LABORATORIES LTD., Redhill, 
Suriey, have acquired a majority of the ordinary 
shares and most of the preference capital of Mup- 
CENTURY ENGINEERING LTD., Cranleigh. All the 
directors of the latter company have retired, with the 
exception of Mr. V. C. Jessup. They have been 
replaced by Mr. M. LANGLEY and Mr. L. D. NEEvEs, 
respectively managing director and secretary of 
Tiltman Langley Laboratories. 


WICKHAM ENGINEERING Co. LtTD., 34 Victoria- 
street, London, S.W.1, have been appointed by 
ArRPIC ENGINEERING LtTb., makers of air compressors, 
Queenslie Estate, Glasgow, E.3, to be sole agents for 
Arpic products in London and the counties of 
Norfolk, Cambridge, Huntingdon, Suffolk, Bedford, 
Hertford, Essex, Buckingham, Middlesex, Surrey, 
Kent and Sussex. 
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ADMIRALTY ADVISORY 
COMMITTEE ON 
STRUCTURAL STEEL 


The well-known Admiralty Ship Welding Com- 
mittee, formed in the early part of 1943 “to 
consider and investigate special problems arising 
from the employment of welding in ships’ struc- 
tures and to advise on methods for their solution”’ 
was dissolved on Wednesday, July 28, and a new 
committee constituted. This is to be called the 
Admiralty Advisory Committee on Structural 
Steel, and particulars of its constitution and 
terms of reference have now been issued. 

During its 11 years of operation, the 
Admiralty Ship Welding Committee ascertained 
that failures in welded ships were the result of 
several contributory causes. In the field of 
design it was found of the utmost importance to 
avoid all forms of notches and discontinuities. 
Moreover, good workmanship and inspection 
were essential to prevent the occurrence of 
flaws and defects which might originate fractures. 
It was also demonstrated that in welded con- 
struction, close attention must be paid to the 
weldability and notch toughness of the steel. 
The committee felt, however, that whereas it 
had been able to recommend adequate precau- 
tions in regard to design, workmanship and the 
technique of welding, the problem of recommend- 
ing standards for adequate notch toughness on 
the parent steel was beyond its scope. 

Accordingly, the new committee will deal 
particularly with the problem of brittle fracture 
in structural steel and will ‘‘ make such recom- 
mendations as may be practical or desirable 
regarding the quality and testing of structural 
steels, with special reference to brittle failure 
and suitability for welded construction.” The 
committee will also “‘ consider the programmes 
and results of current research in these fields 
and institute any further investigations consi- 
dered necessary.” 

The chairman of the new committee is Sir 
Victor G. Shepheard, K.C.B., R.C.N.C., Director 
of Naval Construction, and the other members 
are: Mr. W. S. Atkins, of W. S. Atkins and 
Partners; Professor J. F. Baker, O.B.E., of Cam- 
bridge University ; Sir John A. Carroll, K.B.E., 
D.Sc., deputy Controller (research and develop- 
ment) Admiralty; W. R. J. Cook, C.B., until 
recently Chief of the Royal Naval Scientific 
Service and now (as announced on page 228 
ante) deputy director, Atomic Weapons Research 
Establishment, Aldermaston; Sir Charles Good- 
eve, O.B.E., F.R.S., British Iron and Steel 
Research Association; Mr. H. M. Henderson, 
The United Steel Companies, Limited; Mr. J. 
Hodgson, chief ship surveyor, Lloyd’s Register 
of Shipping; Mr. G. H. Houlden, M.B.E., 
Vickers-Armstrongs Limited; Sir Charles S. 
Lillicrap, K.C.B., M.B.E., D.Sc., chairman of 
the old Admiralty Ship Welding Committee; 
Sir Andrew McCance, F.R.S., Colvilles Limited; 
Mr. Alastair MacLeod, Dorman, Long and 
Company, Limited; Mr. James Mitchell, O.B.E., 
Stewarts and Lloyds, Limited; Professor A. J. 
Murphy, University of Birmingham; Dr. W. 
Pratt, Anglo-Iranian Oil Company, Limited; 
Mr. R. B. Shepheard, C.B.E., director, Ship- 
building Conference; Dr. S. Livingston Smith, 
C.B.E., British Shipbuilding Research Associa- 
ton; Mr. C. M. Spielman, O.B.E., M.C., 
\Vhessoe Limited; Mr. H. E. Steel, chief ship 
surveyor, Ministry of Transport; Mr. E. J. 

turgess, Shell Petroleum Company, Limited, 

nd Dr. H. G. Taylor, British Welding Research 
\ssociation. United States liaison is provided 
xy Captain H. P. Rumble, U.S.N., assistant 
aval attaché, London, and by Captain E. A. 
Anderson, U.S.C.G. The joint secretaries are 


Mr. G. M. Boyd, of Lloyd’s Register of Shipping, 
and Mr. G. Burns, of the Admiralty, and all 
correspondence should be addressed to the 
joint secretaries, Admiralty Advisory Committee 
on Structural Steel, Room 266, Queen Anne’s 
Mansions, London, S.W.1. 
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CONTRACTS 


Iron-Ore Handling Plant. THE Moxey CONVEYOR 
AND TRANSPORTER Co. Ltp., 13 Augustus-road, 
Birmingham, 15, have secured a contract for the 
iron-ore handling plant at the Cardiff Works of 
the Guest Keen Iron and Steel Co. Ltd.; the con- 
sulting engineers for the scheme being the Inter- 
national Construction Co. Ltd., London. The 
contract is valued at £1} million and the plant 
will perform the handling of iron ore at the rate 
of 1,500 tons an hour, from the dockside cranes 
to the main storage bunkers. From these the ore 
will be conveyed to the crushing plant and to a 
stockyard 1,000 ft. long. After reclaiming from 
the stock, the ore will be conveyed to a screening 
station and finally to the blast-furnace bunkers. 
The plant, which also includes the conveying, 
crushing and screening of limestone, basic slag, 
and coke, will have a total length of belt conveyors 
of approximately two miles. 

Electric Vehicles. SmiTH’s DELIVERY VEHICLES LTD., 
Team Valley, Gateshead-on-Tyne, 11, inform us 
that the Uruguayan Ministry of Health have 
accepted their tender for seven of their 30-cwt. 
N.C.B. electric vehicles to be used in Montevideo. 

Diesel-Electric Generating Sets. The Electricity 
Supply Board of the Government of the Union of 
Burma, has ordered from MIRRLEES, BICKERTON 
AND Day, Ltp., Stockport, 13 Diesel-electric 
generating sets with auxiliary equipment, totalling 
more than £360,000. The motive power for each 
set will be a KS7 seven-cylinder pressure-charged 
in-line engine developing 1,433 b.h.p., at 428 
r.p.m., direct coupled to a 1,000 kW alternator 
supplied by the BrusH ELECTRICAL ENGINEERING 
Co. Ltp., Loughborough. The delivery of the 
first two sets will be early in January, 1955, and 
the balance at the rate of two a month. 

Copper Wire. An announcement made by ABERDARE 
Cases Ltp., 19 Woburn-place, London, W.C.1, 
states that the firm have obtained an export 
licence from the Board of Trade for a large contract 
for copper wire placed with them by Rasnoimport, 
of Moscow, to whom they have already supplied 
substantial quantitiesfof paper-insulated power 
cables. 

Overhaul of Aircraft and Aero Engines. A contract 
valued at over 2,500,000 dols. has been awarded 
by the United States Air Force in Europe to 
FreELD AIRCRAFT SERVICES LTD., a company of 
HunTING-CLAN ‘Arr Howpincs Ltp., Norwich 
House, 4 Dunraven-street, Park Lane, London, 
W.1. The work calls for the complete overhaul 
of fifty C.47 aircraft, together with their power 
plants and ancillary equipment. These 50 aircraft 
are being furnished by H.M. Government and, 
after reconditioning by the United States Govern- 
ment, will be utilised for defence purposes within 
the North Atlantic Treaty Organisation. The 
contract calls for the removal from storage of the 
aircraft, their preparation for flight and subsequent 
collection, inspection, repair and reconditioning. 
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INSTITUTION 
EXAMINATIONS 


Agreement on Joint Part | 


It is announced in the August issue of the 
Journal of the Institution of Electrical Engineers 
that the Institution of Mechanical Engineers has 
become a partner in the scheme for conducting 
a joint Part I examination. Such a scheme, as 
is well known, has for some years been in 
operation by the Institutions of Civil and Elec- 
trical Engineers. 

It is also announced that a newly-constituted 
Standing Committee, consisting of four members 
from each of the three institutions, has been set 
up to control the joint examination on behalf 
of the respective councils. 

Any modification in the syllabus of the 
examination, which is decided by the new 
committee, will not be brought into use without 
adequate notice. 
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NATIONAL RADIO AND 
TELEVISION EXHIBITION 


The Radio Show now open at Earls Court is 
the 26th to be held. Once again it has been 
enlarged and there are over 100 exhibitors. Of 
these, about 40 are direct manufacturers of radio 
and television receivers and the rest are manu- 
facturers of components or of special electronic 
equipment. The three Services are again exhibit- 
ing this year, the Navy giving a demonstration of 
under-water television. The Radio Industry 
Council have arranged some 30 special exhibits 
of electronic apparatus for industrial and 
scientific uses designed to interest the public 
and to attract trainees to the industry. On the 
Ministry of Supply stand is shown a telemetry 
system for transmitting information from a 
projectile while in flight, and for making a 
continuous record of various variables. 

Television sets are again well to the fore, and 
there are 409 operating at the show. Many of 
the new models are designed to receive both 
programmes, some being tunable and others 
being convertible. The B.B.C. have fitted up a 
full-size studio, and this year there is an indoor 
grass arena for demonstrating outside broad- 
casts. Fifteen television cameras are being 
used. The increase of exports of television 
studio equipment is reflected by the wide range 
of items on view; it is believed to be the most 
comprehensive in the world. An interesting 
development of television broadcasting is to 
be seen in the exhibits of special furniture for 
viewers as shown by the furniture manufac- 
turers. 

The range of record players and sound 
equipment generally makes up a substantial 
section of the Show. With all these the 
emphasis is on high-fidelity reproduction. The 
variety is greater than ever. Novelties include 
automatic radio sets, which act as alarm clocks, 
switch on the tea kettle and play early morning 
music. The Show is open until September 4 
from 11 am. to 10 p.m. each day (except 
Sunday). 
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HISTORIC ASTRONOMICAL 
BOOKS 


Science Museum Display 


The third of a series of book exhibitions was 
opened at the Science Museum, South Kensing- 
ton, London, S.W.7, on Wednesday, August 18, 
and will remain open until the end of the year. 
The exhibition includes some of the most 
important books on astronomy published between 
the latter part of the Fifteenth Century and the 
middle of the Nineteenth Century, about 80 
volumes being shown. Most of them are the 
property of the Museum, but several have been 
lent by the Royal Astronomical Society. Among 
them are Sir Isaac Newton’s Principia Mathe- 
matica, and his Opticks, as well as several 
works by other authors explaining his philosophy. 
These books are all shown in a separate case 
outside the main exhibition room. In the latter, 
the works of famous astronomers such as 
Copernicus, Tycho Brahe, Kepler, Halley, 
Herschel and others are arranged in showcases 
in chronological order. Photographic copies of 
many of the illustrations in the books are also 
exhibited. A catalogue of the books, giving a 
brief description of each, is available at the 
Museum, price 2s. net. The two previous 
exhibitions of historic books were on the subjects 
of alchemy and machinery, respectively. The 
exhibition is open daily between 10 a.m. and 
6 p.m. and on Sundays from 2.30 p.m. to 6 p.m. 
There is no charge for admission, 





ENGINEERING FIRMS IN 


SCOTLAND 
GLASGOW EXHIBITION OPENS ON SEPTEMBER 2 


The Scottish Industries Exhibition, 1954, will 
be opened on September 2 in Glasgow by Her 
Majesty Queen Elizabeth the Queen Mother, 
who opened the last exhibition in 1949. On that 
occasion 30,000 buyers came to Kelvin Hall 
and nine out of every ten exhibitors, it is said, 
benefited as a result—so much so that most of 
them requested that another exhibition should 
be held. As the requests grew in number, the 
Scottish Council (Development and Industry) 
appointed an _ Exhibitions Committee who 
decided that five years should elapse, so that the 
second exhibition could include the new products 
that seemed likely to result from the expansion 
of Scottish manufacturing industry. 

Many stands of the 1954 exhibition will there- 
fore be devoted to Scotland’s new industries, 
most of them engineering, such as aluminium 
castings, typewriters, accounting machines, agri- 
cultural machinery, heating and ventilating plant, 
electrical machinery, refrigerating plant and 
watches and clocks. Apart from the established 
heavy industries, nearly 52 per cent. of the 
tenants in the industrial estates developed since 
the war follow engineering or one of its associated 
industries. Some 86 of the 220 firms exhibiting 
are engineers, though not all from the newer 
industries; heavy engineering products — ships, 
steelworks plant, locomotives, turbines, boilers 
and others —- remain the backbone of manufac- 
turing industry in the West. Other traditional 
industries, such as fine woollens and hosiery, 
carpets, linoleum and furniture will be well 
represented. 

One of the major successes of the 1949 exhibi- 
tion was the fact that it attracted large numbers 
of buyers from North America, and thousands 
of Americans and Canadians are expected this 
year. The appeal that Scotland has for North 
American industrialists is strikingly illustrated 
by the fact that some 18 American and two Cana- 
dian companies have acquired manufacturing 
facilities in Scotland since the war, employing 
over 10,000 people on the manufacture of a wide 
range of engineering products. These include 
razors and razor blades (Persona), agricultural 
tractors (Massey Harris), office machinery 
(International Business Machines), contractors’ 
plant (Euclid), and electric household appliances 
(Sunbeam Electric). Sunbeam Electric, a sub- 
sidiary of Sunbeam Corporation of Chicago, 
are the most recent arrival and are erecting a 
factory in East Kilbride where over 2,000 people 
will be employed. Negotiations are in progress 
with other Norta American companies who want 
to start manufacturing in the United Kingdom, 
and some will doubtless choose to come to 
Scotland, as have over 70 per cent. of those 
who have started manufacturing in the United 
Kingdom since the war. 

Two of the major aims of the Scottish Council 
(Development and Industry) since the war have 
been to lessen the dependence on the old heavy 
industries which had experienced grave unem- 
ployment between the wars and to attract 
secondary industry to the new coalfields, parti- 
cularly Fife and Midlothian.. They have met 
with only partial success in the first and with 
hardly any in the second. It is the older indus- 
trial areas of Scotland that have thrived most 
since the war because of the great and expanding 
activities of the staple industries. Considerable 
difficulties have been experienced in attracting 
capital, and the lack of suitable materials for 


the light industries, particularly sheet steel for 
household appliances, has prevented the expan- 
sion of light secondary industry on the scale 
needed. 

The most recent information available shows 
that in June, 1953, manufacturing industry 
employed 811,000 people out of a total working 
population numbering 2-37 millions; the com- 
parable figures for 1948 were 777,000 and 2-35 
millions. Employment in metals, engineering 
and vehicle industries totalled 373,000 — 46 per 
cent. of total employment in manufacturing 
industry, and just over 3 per cent. more than in 
July, 1948. Shipbuilding and ship-repairing 
(53,300), marine engineering (24,700), the manu- 
facture of boilers and boiler-house plant (10,500), 
constructional engineering (12,200), locomotives 
and railway wagons (37,300), accounted for 
over half total employment in the engineering 
and vehicle industries. 

Output figures for office machines and clocks 
and watches, £8-3 and £2-4 millions, respec- 
tively, illustrate the progress made by the 
engineering industries which have come to Scot- 
land since the war. Scotland now accounts for 
28 per cent. of total United Kingdom output 
of office machines and for 38 per cent. of the 
output of clocks and watches. It is, however, 
the old-established engineering industries 
which predominate. Output of pumps totalled 
£9-4 millions in 1953 (29-5 per cent. of U.K. 
output), cranes, £3-6 millions (18-5 per cent.), 
and shell boilers, £2-0 millions (21 per cent.). 

Much remains to be done if Scotland is to be 
able to free herself from over-dependence on 
heavy industry, and so far there is little to suggest 
that this will be done without direct Government 
assistance. In the words of Mr. George Veitch, 
the President of the Edinburgh Chamber of 
Commerce and Manufactures, ‘‘ The sites are 
here, the labour is here and the technical know- 
ledge is here,” but more than this will be needed 
to bring secondary industry to Scotland, and 
particularly to Fife and the Lothians where the 
new coal resources are being developed. 
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MODELS BY CRAFTSMEN 


For anyone who entered the engineering profes 
sion from a love of craftsmanship a visit to th 
Model Engineer Exhibition is an agreeabl 
nostalgic experience. It is a saddening thougt 
that, too often, the pursuit of his professio 
leaves little time (and perhaps no inclination) t 
operate a small lathe at home. Model enginee: 
ing is a pastime for others; judging by this year’ 
exhibition, it is in safe hands. 

Inevitably the standard of workmanshi; 
fluctuates from year to year and there is always « 
minority of exhibits which are unmistakably 
amateur. But most of those now on view at the 
New Horticultural Hall, London, are worth 
high praise. The judges have a difficult task, 
which is not simplified by the considerable 
number of awards now available. The Duke of 
Edinburgh Challenge Trophy is to be awarded 
for any model which has previously been 
awarded a championship cup, a gold or silver 
medal, or one of the cups given by “friends of 
the exhibition.” A three-year interval must 
have elapsed since the model was shown at the 
exhibition. The Trophy has been awarded this 
year to Mr. F. Cottam (Greenford, Middlesex) 
for his model of a G.W.R. “ King ”’ class loco- 
motive. 

Mr. H. C. Powell, who wins the locomotive 
Championship Cup for the third time, is the 
exception who proves the rule: though a fore- 
man in Crewe Locomotive Works, he has spent 
24 years of his spare time building the very fine 
single-driver shown below. ‘‘ Model” seems an 
inadequate word for this “‘ Lady of the Lake,” 
which is built to a scale of 2 in. to 1 ft., weighs 
about 5 cwts. and is about 7 ft. 7 in. long. This 
class of engine, built by the London and North 
Western Railway in 1862, is now extinct. Other 
award winners include a radio-controlled cabin 
cruiser; a beautiful 4-in. to 1 ft. model of H.M.S. 
Hornet (sailing ship, 1830); a model hydroplane 
capable of a speed of 56 m.p.h.; a Shanks 
shaping and slotting machine of 1848, to a scale 
of 3§ in. to 1 ft.; and a pair of Fowler steam 
ploughing engines. 

Apart from the trade stands, there are the 
marine tank, where boats are controlled by 
radio; the ‘‘ demonstration area,” where visitors 
can watch model craftsmen at work; and the 
flying arena, where models reach speeds of almost 
100 m.p.h. The exhibition closes on August 28. 


A 9}-in. gauge model of the L.N.W.R. locomotive “ Lady of the Lake” now at the Model Engineer 


Exhibition, as reported above. 


Both the prototype and the model were built at Crewe. 
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BOOK REVIEWS 


Balances, Weights and Precise Laboratory Weigh- 
ing. National Physical Laboratory Notes on 
Applied Science, No. 7. Published for the 
Department of Scientific and Industrial Re- 
search by H.M. Stationery Office, Kingsway, 
London, W.C.2. (2s.) 


This latest booklet in the series of N.P.L. “‘ Notes 
on Applied Science’ is a welcome addition to 
the somewhat meagre literature on a subject of 
fundamental importance over a wide range of 
physical science and industrial research. The 
text, illustrated by clear diagrams and graphs, is 
restricted to knife-edge balances and weights 
appropriate for use with them. It reviews first 
of all the principal components of the simple, 
equal-arm balance, discussing in turn the 
purpose, requisite qualities, mode of functioning 
and method of adjustment of each part. The 
special features of semi-micro and micro balances, 
chain balances and single-pan balances are 
briefly described with reference to typical 
designs, the performance qualities of single and 
two-pan balances being succinctly and instruc- 
tively compared. Notes on the optimum 
methods of using and testing balances in service 
include valuable hints on such practical points 
as cleaning, and avoiding electrostatic effects, 
supplemented by tables of air density and air 
buoyancy corrections. 

Part II is concerned with weights, from the 
standpoints of materials, design and workman- 
ship, methods of manufacture and adjustment, 
and the procedures for testing and verification 
adopted at the N.P.L. The systematic deter- 
mination of the errors among a set of weights is 
described in interesting detail and exemplified 
by typical computations. A short account of 
the causes of instability in weights leads to sugges- 
tions for minimising the effects of corrosion and 
wear, and to recommendations, based on 
N.P.L. research, for suitable materials for 
weights in different size groups. 

Mathematical analyses of the theory of the 
equal-arm, undamped knife-edge balance; the 
motion of a damped balance beam; and the 
effect of air buoyancy on a single-pan balance, 
are presented in three appendices, all of which, 
like the bibliography which concludes the 
booklet, are intended to help workers in 
industrial and research laboratories, and to 
improve the consistent accuracy of precise 
weighing. The accumulated experience of the 
N.P.L., in maintaining standards of mass and in 
testing balances and weights, is ample guarantee 
that these notes are reliable and authoritative; 
and while they are necessarily too concise to 
provide all the information needed for weighing 
of the utmost precision, they do, in many 
directions, indicate how it may be achieved. 


Disposal of Waste Waters from Industrial 
Premises. Federation of British Industries, 21 
Tothill-street, London, SW. (2s. 6d.) 

Waste products are a necessary concomitant 
of many industrial processes. Frequently, they 
are discharged to rivers in the form of trade 
effluent. This practice has resulted in the 
serious pollution of many waterways and one of 
the duties of the Boards set up under the River 
Boards Act, 1948, was to deal with this question 
of pollution. The Rivers (Prevention of Pol- 
lution) Act, 1951, extended the powers of the 
Boards and, in particular, gave them authority 
to set up standards of purity for trade effluents. 
No such standards have yet been determined, 
but many firms have felt some apprehension 
about the possible effect of imposed standards 
on their industrial operations. In view of this, 
the Federation of British Industries have issued 
this handbook in which the whole range of river- 
pollution legislation is reviewed. 

It may come as a surprise to many industrial 
firms to learn that in addition to the provisions 
of the two River Boards Acts, any discharge of 
trade effluent may be subject to conditions laid 
down in the Sea Fisheries Regulation Act, 1888; 
the Harbour Act, 1814; the Oil in Navigable 


Waters Act, 1922; the Salmon and Freshwater 
Fisheries Act, 1923; and special regulations in 
the Thames and Lee Catchment Areas. In 
Scotland there are no river boards, but the 
Rivers (Prevention of Pollution) (Scotland) 
Act, 1951, contains provisions generally similar 
to the other River Boards Acts. Any firms which 
discharge trade effluent to the public sewers, 
rather than to rivers or streams, will find that 
they have to comply with the Public Health Act, 
1936; the Public Health (Drainage of Trade 
Premises) Act, 1937; or the London County 
Council (General Powers) Act, 1953. 

This complicated mass of legislation is 
reviewed and clearly explained in this handbook. 
It would appear to cover most possibilities, but 
none of it overrides Common Law. Apparently 
if and when standards are imposed by the 
river boards, proof by a firm that it was com- 
plying with those standards would not be a valid 
defence in a Common Law action. The hand- 
book records that in recent years there have been 
a number of Common Law actions against both 
industrial firms and local authorities; they have 
generally been successful. It is added that 
“some firms and local authorities have been 
committed to the expenditure of sums amounting 
to several hundred thousand pounds in order to 
preserve a fishery worth a few pounds per 
annum. Whether such an expenditure is in the 
national interest is a matter of grave doubt.” 


Alternating Current Electric Motors. Applica- 
tion and Maintenance. Brook Motors, Limi- 
ted, Empress Works, Huddersfield. (15s.) 

This handbook contains the necessary infor- 
mation for the choice, installation, and main- 
tenance of all the publishers’ electric motors. 
There are 18 chapters covering the different 
aspects involved, and a large amount of informa- 
tion in tabular form. In addition, circuits and 
connection diagrams are given for all control 
gear. One chapter, covering more than 60 
pages, is devoted to the horse-power required 
to drive different types of machinery; others 
deal with specifications, power transmission and 
fault-finding. The book is well illustrated 
throughout and has a supplement describing 
the development of motor design and the history 
of the firm during their 50 years of existence. 
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BOOKS RECEIVED 


Report on the Derailment which occurred on December 

17, 1953, at Longniddry Junction, in the Scottish 
Region, British Railways. Ministry of Transport 
and Civil Aviation, Railway Accidents. H.M. 
Stationery Office, Kingsway, London, W.C.2. (6d.) 

Problems in Electrical Engineering. By S. PARKER 
SmitH. Edited by N. N. PARKER SMITH. Sixth 
edition. Constable and Company, Limited, 10 
Orange-street, London, W.C.2. (18s.) 

Practice Notes of the Society of Incorporated 
Accountants and Auditors. A series of pamphlets, 
priced separately. The subjects dealt with include 
Budgetary and Financial Control, Machine 
Accounting Systems, Training Staff, Taxation, 
Law Affecting Accountancy, and Appointment and 
Remuneration of Auditors. The Society of 
Incorporated Accountants, Incorporated Accoun- 
tants’ Hall, Temple-place, Victoria-embankment, 
London, W.C.2. 

Climatological Atlas of Canada. Prepared by 
Morey K. Tuomas. A joint publication of the 
Division of Building Research, National Research 
Council, and the Meteorological Division, Depart- 
ment of Transport, Canada. Publications Section, 
Division of Building Research, National Research 
Council, Ottawa, Canada. (2 dols.) 

Taschenbuch der Langenmesstechnik. By PAuL 
LEINWEBER. Springer-Verlag, Reichpietschufer 20, 
Berlin, W.35. (27 D.M.) 

The Penn State Bibliography on Sprays. We are now 
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TRADE PUBLICATIONS 


Punches and Dies for Tableting Machines. The 
punches for tableting machines made by the 
Arthur Colton Company, a Division of the Snyder 
Tool and Engineering Company, 3491 E. Lafayette, 
Detroit, 7, Michigan, U.S.A., are made by first 
hobbing a cold-forged blank and the method used 
it is claimed eliminates structural flaws in the 
finished product. The hob is engraved or 
embossed to an accuracy of 0-0005 in. Both the 
punch and die are surfaced with hard chromium 
plate. Among the other products of this company 
are tablet counters, coating stands, granulators, 
mixers, Ovens and tube fillers. Details are given 
in a series of leaflets recently issued. 

Concrete Batching Plant. Blaw Knox, Ltd., 90-94 
Brompton-road, London, S.W.3, have published 
an illustrated booklet of 34 pages, entitled 
“* Batcherplants,” describing some examples of 
central batching and mixing plant, bulk cement 
plant and concrete-materials handling equipment 
for which they have been responsible. The mixing 
plants have storage capacities of up to 900 cub. 
yd., and the bulk-cement siles range from 30 to 
1,000 tons capacity. The concrete-materials hand- 
ling equipment includes belt conveyors, elevators 
and aerial cableways. 

Switch Maintenance. A. Reyrolle & Co., Ltd., 
Hebburn, County Durham, have published a 
booklet giving installation, operation and main- 
tenance recommendations for their oil-break 
switches type I.C. 27 (ENGINEERING, vol. 177, 
page 701 (1954)). Methods of cabling and oil 
testing are included. 

Low-loss Cores and Magnets. A booklet issued by 
Salford Electrical Instruments, Ltd., Silk-street, 
Salford, 3, Lancashire, describes with flow diagrams 
the manufacture of different types of ‘* Gecalloy ” 
low-loss cores and of micropowder magnets. 
Characteristics and applications of the materials 
are also given. 

Fork-Lift Truck Operation. Coventry Climax 
Engines, Ltd., Widdrington-road Works, Coventry, 
have published a 124-page pocket manual entitled 
“Fork Lift Trucking,” price 5s. 6d. post free. 
In brief, it covers the technique of fork-lift truck 
operation and maintenance, and sets rules which 
should be observed to ensure safety. One secticn 
gives advice on the different types of loads that 
= be handled and outlines the advantages of using 
pallets. 


Gate-Belt Conveyors. British Jeffrey-Diamond, Ltd., 
Stennard Works, Wakefield, Yorkshire, have 
published a leaflet on their G-type gate-belt 
conveyor structure. Each 9-ft. section consists of 
two nests of idlers mounted on steel-angle sections, 
with cover plates between the top and bottom 
rollers. The 4-in. diameter top rollers are built 
as a nest with the centre roller leading and the 
side rollers lagging. The bottom or return roller 
is made adjustable to assist in training the bottom 
belt. The belt sizes for which these frames are 
made are: 26, 30, 36 and 42 in. 


Heavy-Duty Motor Grader. A two-page leaflet has 
been received from Blaw Knox, Ltd., 94 Brompton- 
road, London, S.W.3, describing their BK 
** Super-12 ”’ extra-heavy-duty motor grader. The 
leaflet is set out in the form of a specification giving 
all the pertinent facts and dimensions in great 
detail. The blade pressure with scarifier is 
14,150 lb., and without the scarifier 12,210 Ib. 

Shadowless Portable Lamp. A leaflet describing a 
high-intensity shadowless lamp has been issued by 
P. W. Allen & Co., 253 Liverpool-road, London, 
N.1. Illumination is by four 20-watt daylight 
tubes, and the height is adjustable from 3 ft. 6 in. 
to 8 ft. 6 in. 

Electrodes for Spot-welding. Metro-Cutanit, Ltd., 
Grappenhall, Warrington, Lancashire, have pub- 
lished a leaflet describing their “‘ Elmet” spot- 
welding electrodes. Twelve standard shapes are 
listed in three grades of material. The alloy can 
also be supplied in the form of rods, bars, discs, 
or rings. 

Truck-Mounted Excavator. We recently received 
from Blaw Knox, Ltd., 94 Brompton-road, 
London, S.W.3, a 12-page leaflet describing their 
truck-mounted excavator of 4 cub. yd. capacity. 
Specifications given with it are for face shovel, 
drag shovel with standard and camel-back booms, 
dragline, pile driving, and lifting and grabbing 
crane applications. 

Electrical Accessories. J. A. Crabtree & Co., Ltd., 
Lincoln Works, Walsall, Staffordshire, have issued 
aprice list for their range of electrical accessories. 
The list can only be used in conjunction with their 
catalogues as items are referred to by their list 
numbers. 
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APPARATUS FOR DEMONSTRATING 


SHAFT WHIRL 
DEFLECTION AT CRITICAL SPEED 
By D. C. Johnson, M.A.* 


An apparatus has recently been built at the 
University Engineering Laboratory, Cambridge, 
which demonstrates the whirling deflection of a 
shaft when it is run at its critical speed and also 
shows how the shaft remains stable when it is 
rotated at higher speeds. It was decided to 
build the machine because the behaviour of 
rotating shafts is a subject for which the theory, 
while mathematically adequate, is frequently 
felt to be unconvincing by the student. The 
difficulty of the matter is illustrated by the history 
of theories of shaft whirl, a resumé of which 
has been given by Morris. Later discussion of 
the matter was given by Robertson? in a thorough 
and very readable account. The present writer 
has published a more general mathematical 
treatment. The new apparatus shows very 
clearly the motion which is described by Robert- 
son. It can also be used to demonstrate, on the 
one hand, the elementary ideas of Coriolis 
acceleration and on the other the more complex 
whirl phenomena, such as the excitation of whirl 
by hysteresis forces. 

The first idea, when designing the apparatus, 
was to make the whirling motion sufficiently 
slow for it to be followed readily by the eye. 
An easy way to do this was to mount the shaft 
vertically and to replace the elastic restoring 
forces by gravity forces. This is done by 
supporting the shaft by a universal joint at the 
top, the lower end being free. The universal 
joint is attached to an upper shaft which can be 
rotated in fixed bearings. The hanging shaft 
thus becomes a rotating pendulum and the 
critical speed is fixed by the time of swing of the 
pendulum for small amplitudes. It may be 


mentioned that at higher speeds there are two 
possible motions for the shaft: one is a motion 
close to the vertical, this being the counterpart 


* Engineering Laboratory, Cambridge University. 








Fig. 1 By means of a pendulum apparatus the 
whirling deflection of a shaft running at its critical 
velocity can be demonstrated. 


of the elastically constrained shaft running above 
its critical speed; the other is a rotation with a 
large amplitude, when the shaft has the motions 
of a conical pendulum. It has been found that 
this second, unwanted, type of motion does not 
interfere with the working of the apparatus. It 
is a motion which does not have any equivalent 
in the elastically constrained shaft because it 
depends upon the non-linear terms in the 
equations of motion and these are quite different 
in the two arrangements. 


ROTATING OBSERVERS’ PLATFORM 


In order to keep the critical speed low, the 
pendulum was hung from a roof member so 
that it could be made as long as possible. The 
whirling speed was reduced further by replacing 
the universal joint and upper shaft by gimbals 
which are mounted inside a ball race; this allows 
the pendulum to be extended through the support 
and the upper part can then be made heavy to 
increase the period. In this way the necessary 
rotational speeds were made sufficiently low for 
it to be possible for the observers to move round 
with the shaft. This was arranged by construct- 
ing a rotating platform below the pendulum with 
the pendulum hanging over the middle of the 
table. The apparatus is illustrated in the general 
view, Fig. 1, and the section drawing, Fig. 2. 
The outer ring of the gimbals is connected to the 
platform by a tower so that the top ball race is 
used purely as a steady bearing. The complete 
apparatus, comprising platform, table and seats 
for observers, tower and pendulum is driven 
round together by an electric motor, a, mounted 
on the platform. The speed of rotation is 
controlled, by one of the observers, by an 
infinitely variable hydraulic drive unit, b, placed 
between the motor and the pinion which meshes 
with a fixed gear on the supporting pedestal. 

The whirling speed of the shaft is about 
13 r.p.m. The speed of the apparatus can be 
raised to twice this figure, but it is found that 
17 r.p.m. is quite sufficient for demonstrating 
the stable running above the whirl speed. In 
order to prevent possible dizziness the observers 
are enclosed by a screen attached to the edge of 
the platform, as shown in the figures. 


DAMPING 
It is necessary to arrange damping forces on 
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Fig. 2 In this diagram are shown the pendulum, 

the ‘‘ external ’’ damping vanes (c), the indicating 

table and the observers’ platform, which rotates 
with the pendulum. 
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the pendulum in order to demonstrate different 
whirl phenomena. The damping forces are of 
two kinds: “‘ external > damping such as would 
be produced on a thin shaft by immersing it in 
a viscous fluid, and “ internal”? damping such 
as would be caused by friction in the gimbals. 
In a real shaft the first type of damping is 
produced in the bearings and the second type is 
caused by shaft hysteresis. External damping 
on the apparatus is provided by air vanes, c, 
which are fixed to cross arms that project from 
the top of the pendulum. The vanes are hori- 
zontal when the pendulum is vertical; when it 
swings, opposite vanes face up and down into 
the air stream and exert a couple on the pendulum 
which is comparable with a viscous drag. 


Fig. 3 A _ concave 
table, which is marked 
in degrees, provides 
** internal ’’ damping 
when it is rubbed by 
a brush that is fixed 
to the pendulum. 
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Internal damping is provided by a brush which 
niay be clipped to the base of the pendulum 
so that it rubs against the table. The table is 
concave so that the brush maintains contact as 
the pendulum swings. The centre of the table 
is cut out and replaced by a disc which is sup- 
ported on a rod from the floor. This disc 
gives a fixed reference line for the observers; 
when internal damping is required it can be 
covered up by a metal plate which is held by 
pins to the top of the table. A view of the 
table from above is given in Fig. 3. 


STABILITY ABOVE CRITICAL SPEED 


The first demonstration is usually to accelerate 
the apparatus slowly, through the critical speed, 
without internal damping. The pendulum can 
be seen to swing out to one side as the critical 
speed is approached and the direction of the 
deflection then changes as the critical speed is 
passed through. The pendulum finally becomes 
central again above the critical. At this speed 
the pendulum can be displaced by one of the 
observers; he can feel that when it is displaced 
there is a force acting on it which is in the 
direction of the displacement; nevertheless, when 
released the displacement increases only slightly 
before the motion changes and the pendulum 
moves inward again; it then swings round in an 
epicycloidal path which is slowly reduced in 
magnitude by the external damping. 


The brush can now be fitted to the pendulum 
and a continuous whirling motion will be built up. 
If the speed is dropped below the critical value 
this motion stops abruptly. Again, when above 
the critical, and without internal damping, the 
pendulum can be made unstable by restricting 
its swing to one plane only. This can be done 
by holding a straight edge in contact with the 
end of the pendulum; it causes the pendulum to 
move along the straight edge till it reaches the 
limit of its travel, thus showing that stability 
above the whirl depends upon freedom of 
movement in two directions. 

The behaviour of the pendulum can be 
explained in terms of the centripetal and Coriolis 
accelerations. The presence of the latter is 
very noticeable to the observer if he moves his 
hands while the apparatus is rotating. If he 
moves his head the effect is even more evident 
because of the reaction of his own stabilising 
mechanism. This alone is a most convincing 
demonstration of the existence of an acceleration 
which the student usually finds difficult to under- 
stand otherwise. 


BIBLIOGRAPHY 
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2D. Robertson, ‘‘ The Whirling of Shafts,” The 
Engineer, vol. 158, pages 216 and 228 (1934). 

3D. C. Johnson, * The Vibration of a Rotating 
Elastic Body,” Aircraft Engineering, vol. 24, pages 
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A BALANCING AND OVERSPEED 


TEST HOUSE 
3,000-H.P. EQUIPMENT FOR ALTERNATOR TESTING 


A new balancing and overspeed test house 
has recently been commissioned at the Rugby 
works of the British Thomson-Houston Com- 
pany, Limited. It has been designed primarily 
for testing rotors of turbo-alternators, and 
replaces the old test pit which was part of the 
turbine factory. It can also, however, accommo- 
date waterwheel alternator rotors up to 14 ft. 
in diameter as well as the largest turbo-alternator 
rotors so far envisaged. 

The central section of the test-house, which is 
an isolated building away from the main factories, 
is the overspeed tunnel itself. This tunnel, 
which is illustrated in Fig. 1, has an internal 
diameter of 18 ft. and is 48 ft. long. It is built 
of reinforced concrete and is lined with timber 
and sand. The driving motor and gearbox are 
contained in a compartment separated from the 
tunnel by a bulkhead. At the opposite end is 
a loading shop. Rotors are brought to the 
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test-house by railway trucks, from which they 
are lifted by a 120-ton crane, and lowered into 
bearings mounted on motorised carriages, which 
move under power along a rail track into the 
tunnel. Once inside the tunnel, hydraulic jacks 
take the weight off the bearing carriage wheels, 
and the carriages are then bolted down. 


LINING UP 


Although the drive from the gearbox is 
transmitted by means of a long torque-shaft, 
which in effect provides a flexible coupling, it is 
important that the alignment of the rotor should 
be correct, otherwise false readings of apparent 
balance will be obtained. An unusual feature 
of the test-house is therefore an accurate 
rotatable lining-up disc. A clock-gauge attached 
to this enables the rotor coupling face to be 
lined up very rapidly, greatly reducing the time 
often taken by this process. 


a 


Fig.2 3,000 h.p. (peak) 
direct-current driving 
motor in machine room 
of the overspeed test 
house recently com- 
missioned at the Rugby 
works of the British 
Thomson - 


—_ 
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Houston 
Company. 





Fig. 1 The new overspeed testing tunnel, here 

shown with a rotor in position, can accommodate 

waterwheel alternator rotors up to 14 ft. in 
diameter. 


A wide speed range, which is necessitated by 
the fact that the test-house has to deal with both 
high-speed and low-speed rotors, is achieved by 
the use of a step-up gearbox with several sets of 
gear ratios. The 3,000-h.p. (peak) direct-current 
driving motor illustrated in Fig. 2 is supplied 
from the generating plant in the central test 
generating station, and only the exciter set is 
supplied locally. Smooth acceleration is achieved 
by Ward Leonard control. The same controls 
are used for the important operation of regenera- 
tive braking by means of which the largest rotor 
can be stopped in a few minutes. 


ELECTRONIC BALANCING GEAR 


The controls are grouped on a specially 
designed panel in a separate compartment, which 
also carries indicators to show that the extensive 
gravity-fed lubricating system is functioning 
correctly. In addition, this panel houses the 
electronic balancing gear, which may be de- 
scribed as the key in many ways to the successful 
operation of the whole plant. Once a rotor is 
in position, and the supply has been switched on 
to the driving motor, it is impossible to gain 
access to the central tunnel. A system of 
interlocks on all doors has also been provided 
to prevent the possibility of anyone being in the 
tunnel while a rotor is revolving above inching 
speed. No provision for visual observation or 
any mechanical connection with the rotor or its 
bearings has been made, or has proved desirable. 
Seismic vibration pick-ups, mounted on the 
bearing pedestals, generate a voltage which 
operates direct-reading instruments in the control 
room. A vibration amplitude of 0-0001 in. can 
be readily detected. Equally important, the 
angular position of the out-of-balance forces at 
each end of the rotor, relative to an arbitrary 
position on the shaft, can be accurately measured. 
This facility enables perfect balance to be 
obtained in a very few runs, before the rotor is 
subjected to overspeed. 

While a rotor is in the test-house for balancing 
and overspeeding, certain other processes and 
tests can be applied. A heavy current direct- 
current generator has been installed for heating 
and drying out the rotor windings, while a high- 
voltage transformer and regulator provide for 
high-potential tests on them. Insulation resist- 
ance to earth and winding resistance can be 
measured while the rotor is still inside the 
overspeed tunnel. 
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SOIL STABILISATION IN GERMANY 


EXTENSIVE DEVELOPMENT OF MACHINERY 
By K. E. Clare, B.SC., A.R.1.C.,* and R. A. Foulkes, M.A., A.M.I.C.E.t 


During the 1939-45 war it was known that some 
attention was being given in Germany to methods 
of pavement construction using stabilised soil, 
but the extent to which these methods had been 
developed and applied was not known. 

At the conclusion of the war information from 
various sources showed that the German armed 
forces had applied soil stabilisation methods in 
military operations in Western Europe and North 
Africa. Few details were available, however, 
and the impression was given that the work was 
limited in extent and poor in quality. 

In March, 1953, however, a paper appeared 
in the German technical Press,’ in which it was 
claimed that at least 100 million square metres of 
soil-cement construction had been laid by the 
Germans on airfields during the period 1938-1945. 
Following this, the authors visited Germany in 
June, 1953, to investigate the claim. Interviews 
were obtained with the German contractors 
concerned and with the manufacturers of the 
machinery used, and this article} describes and 
analyses the data obtained. The information 
gained substantiated the claim made in the 
German technical Press. 


HISTORICAL 


Before the war the Germans were well 
acquainted with the progress made in the 
United States and elsewhere in the use of stabilised 
soil pavements for roads and airfields. Their 
attention had been directed to it as a result of the 
deficiencies of the grass landing grounds of that 
time and, as early as 1934, sandy soil was 
stabilised with bitumen to provide pavements 
for the airfield on the island of Rigen. During 
the period 1934-39 several further airfields were 
constructed in this way in the Friesian Islands 
and the North German plain using hot, and 
later, cut-back bitumen. The soils employed 
were usually uniformly graded sands but in later 
work gravel was added. The process was 
found to be successful, but to need care in execu- 
tion, and it was not particularly cheap. The 
resulting pavement could carry JU.52 aircraft. 

The usefulness of bituminous stabilisation to 
the Germans is illustrated by the fact that in 
each of the years 1935, 1936, 1937 and 1938, 
approximately one million square metres of this 
pavement was laid on airfields, and in 1939 the 
figure was increased to 4 million, as a result of 
the outbreak of war. However, the pavements 
produced, which were. not surfaced, appear 
to have been rather soft and, as wheel loads and 
tyre-pressures gradually increased, difficulties 
were experienced with deformation. Efforts were 
made to counteract this by stiffening the stabilised 
mixture, for example, by the addition of filler. 
Two specialised processes for increasing the 
viscosity of the binder were also tried: (a) the 
addition of powdered asphalt, and (5) the addition 
of sulphuryl chloride to tar;* in the latter, the 
chemical functions as a polymerising agent, but 
the method was abandoned since the high 
toxicity of the chemical vapour required opera- 
tors to use gas-masks. The Germans do not 
appear to have used the bitumen wet-sand mix 
type of construction that was used successfully 
in the United Kingdom during the war for the 
construction of airfield pavements. In this 
process the viscosity of the cut-back bitumen used 


* Road Research Laboratory, D.S.I.R., Harmonds- 
worth, Middlesex. 

+ Ministry of Supply, Military Engineering Experi- 
mental Establishment, Christchurch, Hants. 

t This article is published by permission of the 
Chief Scientist, Ministry of Supply, and of the 
Director of Road Research, D.S.I.R. The authors 
acknowledge with thanks the help of the Ministry of 
Defence and of the Air Ministry. Figs. 1, 10 and 12 
are Crown copyright reserved. 


increased as a result of loss of volatiles, and of a 
reaction with hydrated lime which was a supple- 
mentary additive. 

As early as 1937, the Works Directorate of 
the German Air Force (Luftwaffenbauverwaltung) 
appreciated that in time of war an adequate 
supply of bituminous stabiliser might be difficult 
to obtain since Germany had no internal sources 
of natural petroleum oil. A study of the soil- 
cement process was therefore initiated by the 
German Air Ministry, and directed by a senior 
ministry engineer, Herr. R. Bilfinger, who later 
edited the book® which served as a standard text 
for stabilised-soil construction by the armed 
services. The laboratory work, in which much 
emphasis was laid on resistance to frost damage, 
was undertaken at the State Materials Testing 
Institute, Berlin-Dahlem. under the direction of 
Professor A. Hummel and with the collaboration 
of Professor K. Endell of the Department of 
Building Technology at the Berlin Technical 
High School. Following laboratory work with 
eleven different soils, field tests were undertaken 
in which small test pavements, each some 
hundreds of square metres in area, were laid 
at a number of airfields in Germany with different 
soil types. Where these test areas survived one, 
and in some cases two winters, the process was 
regarded as satisfactory. It was presumably 
accepted in late 1938, since in that year only 
150,000 square metres were laid whereas in 
1939 and 1940 the areas laid were 2,300,000 
and 3,500,000 square metres respectively. 

With regard to plant, by 1938, copies of 
American machines had been built on the initia- 
tive of the German Army for trials and develop- 
ment. These machines were of the “ travel- 
mix” type, that is, they picked up the soil, 
mixed it with cement or bitumen, and spread and 
levelled it for subsequent compaction. Although 
several machines were made they were never 
used on an extensive scale and seem to have been 
abandoned in favour of German designs, mainly 
** single-pass ”’ and ‘‘ mix-in-place ”’ types. 


PRE-WAR AIRFIELD CONSTRUCTION 


Shortly before the war the German Air 
Ministry laid down a specification for machines 
for soil stabilisation in which they were required 


August 27, 1954 ENGINEERING 


to lay 8,000 square metres per 10-hour working 
day, and it is interesting to note that this require- 
ment was met by more than one machine. The 
German Air Ministry collaborated with two 
large firms of contractors, Strabag Bau A.-G., 
Cologne, and Sager and Woerner A.-G., Munich, 
and both these firms evolved machines following 
the construction of several development models. 

The part played by the German Army in the 
development of soil stabilisation is not clear, 
but some interest was evinced in the process for 
military-road construction. The authors were 
informed that a tactical road was constructed 
near the German frontier in connection with the 
invasion of Poland in just under three days, 
that roads were laid in the vicinity of Lublin 
and Bromberg in Poland, and that a considerable 
length of the Smolensk-Vjasma road in the 
U.S.S.R. was constructed in stabilised soil. 
Further, the firm of Joseph Végele stated that 
they supplied between 70 and 80 of their machines 
for stabilising soil to the Ministry of Munitions 
(Heereswaffenamt). A former official of the 
Ministry of Munitions claimed that his depart- 
ment was responsible for the development of the 
Vo6gele and the Sonthofen machines, and that 
these as well as other machines for stabilisation 
were tested at the Army’s research and testing 
establishment at Berlin-Speerenberg. 

The outbreak of the 1939-45 war thus found the 
German forces equipped with a proven procedure 
for the rapid construction of airfield and other 
pavements, and with machinery suitable for the 
purpose. Both were fully employed. Fig. 1, 
herewith, shows the distribution of airfields with 
stabilised-soil pavements built by the Germans in 
Europe, and it will be noted that the method 
was used in every part of the continent. Broadly, 
these airfields may be classified into four groups, 
according to the periods during which they were 
constructed, that is:— 

(1) Airfields constructed in Germany prior 
to 1939-40 under peace-time conditions. 

(2) Airfields constructed in Western Europe in 
1940-41 for the prosecution of the war against 
the United Kingdom, built under conditions of 
static warfare. 

(3) Airfields constructed during operations in 
Eastern Europe, under conditions of fluid 
warfare. 

(4) Airfields constructed in Germany during the 
final assault by the Western Allies in 1944-45, 
built in very short time while the German Forces 
were in retreat. 

It will be seen, therefore, that soil stabilisation 
was used under a wide range of strategic and 
tactical circumstances. 
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Fig. 1 Distribution of 
airfields with  soil- 
stabilised § pavements 
constructed by the Ger- ;5 
mans during the period 
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The construction of the large numbers of 
airfields shown in Fig. 1 necessitated a consider- 
able construction effort. According to a former 
official of the construction and planning division 
of the German Air Ministry about half of 
approximately 100 million square metres of 
stabilised-soil pavements were laid by contrac- 
tors and the other half by Government agencies. 
The latter comprised: (1) Luftwaffenbautruppen 
(Air Force Construction Troops), specialist 
units of air force personnel with technically- 
trained officers and N.C.O.’s, formed in 1941 
and roughly equivalent to the Airfield Construc- 
tion Service of the Royal Air Force; (2) Start- 
bahnbauziige (Runway Construction Groups), 
units under direct control of the German Air 
Ministry, probably roughly equivalent to the 
Works Directorate of the British Air Ministry. 
In the later stages of the war the Todt Organisa- 
tion was also involved in airfield construction. 

At the end of the war the construction organisa- 
tions of the German government collapsed, the 
personnel dispersed, and the machinery was 
destroyed, abandoned or removed by the 
Allies. A large number of stabilising machines 
was said to have been abandoned in France, 
and others removed from Germany by the 
Soviet forces. Of the 100 to 200 machines 
used by the Germans at the peak of construction, 
only three have been traced in the Western 
Zone. 

Since the war, road-pavement construction 
within Germany itself has been limited, as in the 
United Kingdom, to roads for housing estates. 
This application has been described by Professor 
F. Reinhold of the Technical High School, 
Darmstadt, which is now the centre for research 
into soil stabilisation in Germany.* » 


MACHINERY 


Several firms produced the machines used 
by the Germans for soil stabilisation, and it is 
convenient to consider these separately. 

The “* Strabag ’’ Machines. — A “* mix-in-place”’ 
machine was developed for the German Air 
Ministry by the contracting firm of Strabag Bau 
A.-G., Cologne, after passing through at least 
three development models. It is essentially a 
single-pass machine employing transverse rotors; 
at one stage an attempt was made to improve its 
performance by converting the mixing unit to a 
longitudinal pugmill, similar to that of the 
American Woods “ Roadmixer.” Excellent 
mixing was obtained, but the design was aban- 
doned for mechanical reasons. 

The model principally used, shown in Figs. 
2 and 3, herewith, was manufactured by an 
engineering firm in Belgium, who produced 
about 20 machines, of which two are known to 
have survived the war. Each weighs 174 tons 
and has an overall length of 9-5 m. (31 ft.). 
It can process a 3-m. (10-ft.) width, 15 to 20 cm. 
(6 to 8 in.) deep at a speed of between 250 and 
350 m. per hour (14 to 19 ft. per minute). The 
theoretical output is therefore between 750 and 
1,000 square metres per hour. 

The cement is laid on the ground in front of the 
machine by hand but need not be evenly spread. 
At the front end there is a row of scarifying 
tines which break up the soil. The soil and the 
cement is then gathered by side screens to a width 
of 1-5 m. (5 ft.) and passes between the tracks of 
the machine. Here it is mixed by three rotors 
rotating at 40 to 50 r.p.m. and water is added 
from two 1,000-gallon tanks carried by the 
machine. Passing from the rotors, the mixed 
soil is screeded and spread by a spiral rotor 
and then passes under the compacting mechanism. 
This is interchangeable and comprises four 
mechanical tampers for use with cohesive soils, 
or an electrically-driven vibrating plate for sandy 
soils. Finally a screed board at the rear smooths 
off the surface. 

The machine is driven by a 60-h.p. ‘“‘ Famo ” 
Diesel engine. This operates the rotors and 
drives the tracks and rear tampers. The makers 
feel that this engine is hardly powerful enough, 
and it would be better to use one of 90 to 100 h.p. 
The machine is steered on its tracks and has long 
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Fig. 3 
Figs. 2 and 3 The ‘‘ Strabag ’’ machine, a single-pass ‘‘ mix-in-place ’’ machine using three horizontal 


mixing rotors which revolve at 50 r.p.m. 


Output, depending on the soil being treated, is between 


750 and 1,000 square metres per hour. 


side beams with skids at each end to maintain a 
steady and level course. 

The ** Sawoe ” Machine. — This ** mix-in-place,” 
single-pass machine, shown in Fig. 4, on page 270, 
was produced for the German Air Ministry by 
the firm of Sager and Woerner A.-G., Munich, 
after experience with development models. 
About 12 machines were built and used all over 
Europe. None is known to exist now. 

It was self-propelled and processed a width of 
2:4 m. (8 ft.). At the front were two tracks 
driven by a 30-h.p. engine, followed by a tined 
cultivator for breaking up the soil. A spiral 
rotor then gathered the soil up so that it could 
pass between the rear tracks. It was then 
spread by another spiral rotor, screeded and 
compacted by a vibratory screed board. The 
front tracks ran on the unprocessed soil and the 
rear tracks on the sub-soil. The working speed 
was 250 m. per hour (12 ft. per minute), corre- 
sponding to an output of 600 square metres per 
hour, and the tined rotor had a speed of between 
150 and 180 r.p.m. A separate power unit was 
provided for the rotor, vibrating screed and 
pump. Cement was spread by hand in front of 
the machine, and water was sprayed across the 
full width just in front of the first rotor. 

The “ Végele” Machines.-These machines 
were developed by the Ministry of Munitions 
(Heereswaffenamt), and were manufactured by 
the firm of Joseph Végele, Mannheim. 

The first model, of which only a limited number 
was built, was a “ mix-in-place” single-pass 
machine with a weight of 16 tons and processed 
a width of 3-0 m. (10 ft.). The overall width 
was 3-4 m. (il ft. 2 in.), and this necessitated 
considerable breakdown for transport. The 
machine also had a rotor to gather the soil and 
pass it between the tracks where it was mixed by 
three rotors and spread out again behind the 
tracks. The working speed was between 120 and 
480 m. per hour (6 to 24 ft. per minute), and 
power was provided by a Diesel engine of 150 h.p. 
In addition to the water spreading device the 


machine included a tank and tar sprayer for 
bituminous stabilisation. 

A smaller version (Fig. 6, over page) was made 
in quantity (70 to 80 machines), and used exten- 
sively on airfields ; it processes a width of 1-5 m. 
(5 ft.) and has a low weight enabling it to be sent 
by rail in one piece. It is towed by a slow- 
running track-laying tractor of about 55 h.p., and 
on a road the front of the machine is supported 
on two pneumatic-tyred wheels, which are 
replaced by tracks during operation. At the 
rear end of the machine are two rows of tyres 
completely filling the width. In addition to 
acting as the rear carriage these wheels also act 
as compactors. 

Mixing is done by the three tined rotors which 
have a speed of 75r.p.m. No tanks are provided, 
but there are pumps for water. These and the 
rotors are driven by a 45-h.p. Diesel engine. 
The working speed is 200 m. per hour (11 ft. per 
minute). 

The ‘* Sonthofen”? Machines.—These were 
mix-in-place machines built on an _ entirely 
different principle. They were produced at the 
request of the German Ministry of War towards 
the end of hostilities and were made by the 
Bayerischen Berg-, Hiitten- und Salzwerken 
A.-G., Sonthofen. The first machine was a 
small one processing a width of 1 m., and 
intended for the construction of cycle-tracks on 
main roads. A later machine was designed for 
road work, and processed a width of 1-52 m. 
(54 ft.) at a speed of between 2 and 2:5 m. per 
minute (64 to 8 ft. per minute). When not 
working it was self-propelled and could travel at 
2 km. per hour (1:2 m.p.h.). It is shown in Figs. 
7 and 8, on page 271. 

The machine had an elevator for the cement at 
the front; cement in bags was fed into a small 
hopper at the front of the machine and carried 
by a moving belt and deposited evenly across the 
soil. A horizontal rotor broke up the soil, and 
the cement was then mixed in by four vertical 
shaft rotors with interlocking tines, to a depth 
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Fig. 4 The ‘‘Sawoe”’ single-pass machine, using a rotor at 180 r.p.m., had an 
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output of 600 square metres per hour. 


of up to 20 cm. (8 in.). A screed board then 
levelled off the surface and it was compacted by a 
heavy tamping bar. Further compaction was 
provided by the three rear tracks forming the 
carriage to the machine, and behind these was yet 
another tamping bar to smooth off the track 


marks. Fig. 8 shows the vertical rotors in the 
centre. The large tank towed behind was for 
water. 


The “* Reiser”? Machines. - These were pro- 
duced at a late stage in the war by the former 
Reiser A.-G., Berlin, for the Inspector-General 
of Roads. In contrast to the previous machines, 
these were of the “‘ travel-mix ” type. 

The soil was loosened by a horizontal spiral 
rotor and taken up by a conveyor to a height of 
3 m. (10 ft.) and passed to two twin-shaft mixers 
(pugmill type) shown in Fig. 5 above. These 
were inclined so that the mixed material passed to 
the rear where it was spread by another spiral 
rotor, and levelled and compacted by a vibrating 
screed. Water was delivered from an 850-litre 
(190 gallon) tank by means of geared pumps. 
The Germans thought that the fundamental 
principle of this machine was good and the 
mixing was very thorough. It was towed by a 
slow-speed tractor and the cement was spread on 
the ground in heaps to clear the front creeper 
tracks. Thus the cement was lifted directly by 
the conveyor with the loosened soil. Two versions 
were produced, one covering a width of 2-0 m. 
(64 ft.) and the other 2-5 m. (8 ft.). The large 
machine had a 70-h.p. motor, an overall length 
of 8-5 m. (28 ft.) and a weight of 12 tons. 

** Bungartz”’ Rotary Tillers. - These are small 
hand-steered tined rotor machines, shown in 
Fig. 9, opposite, with rotor speeds of about 
180r.p.m. They are very similar to British-made 
rotary cultivators which are widely used in market 
gardening. Use was made of these in the early 
days for both bitumen and cement stabilisation, 
and it is claimed that 10 million square metres of 
pavement were laid with them. On one occasion 
100 were in use on one runway. 

** Stabilo-Bau”’ Attachment. - This is a hood- 
and-rotor attachment developed since the war 
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Fig. 6 The ‘‘ Végele’’ machine being towed behind a slow-moving tractor. Mixing is by three 
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by the firm of Stabilo-Bau A.-G., Darmstadt, 
for use behind a crawler tractor. Fig. 10, 
on page 272, shows it fitted to a Hanomag K.55 
tractor of 36 h.p. In this arrangement the rotor 
speed is about 270 r.p.m. 


AIRFIELD CONSTRUCTION 


The positions of the airfields have been plotted 
on a soil map of Europe from information 
supplied by the German contractors and former 
officials. The soil map shows areas marked 
corresponding to different textural and pedological 
soil types and has been checked both by the 
examination of samples of soil obtained pre- 
viously from other airfields, and against informa- 
tion supplied by the Joint Intelligence Bureau. 

The soil types confirm the view that bitu- 
minous stabilisation was confined mainly to the 
sandy and gravelly soils of the North German 
plain and the Baltic and North Sea coasts. 

Cement stabilisation, however, was applied 
to a wider range of soil types both from the 
textural and pedological point of view. Table I 
shows that, texturally, the soils processed included 
not only sand and gravel, but also silts and the 
lighter clays. Although ten airfields were found 
to lie in areas on the soil map corresponding to 


TABLE I.—Textural and Pedological Classification of Soils Forming 
Cement - stabilised Runways Constructed in Europe 


Textural classification Pedological classification 


| No. of 


. No. of 
Textural group | airfields Pedological group airfields 
Heavy clay ee] 10 Brown forest soil— 
Sandy or silty clay ..| 39 lightly podsolised. . 49 
Fine sand or loess .. 27 Forest soil—podsol- 
Sand or gravel sal 59 ised os = $2 
Morainic silt me 1 Forest soil—strongly 
Clay soil with rock podsolised ae 12 
fragments . . oa 1 River alluvium 11 
Coastal alluvium 7 
Chernozem .. 7 
Calcareous soil 
(Rendzina) a 2 
Steppe soil—lightly 
podsolised a 1 
Mediterranean dry 
forest soil ‘ 


tined rotors at 75 r.p.m. and output is about 300 square metres per hour. 
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Fig. 5 The ‘‘ Reiser ’’ machine is of the “‘travel-mix ”’ type of 


soil-stabilisation machine. 


heavy clays, it is possible that the soils at these 
airfields were not of this type. Such soils were 
sometimes modified by the addition of sand before 
stabilising or stripped off entirely and replaced 
with a layer of granular material which was then 
stabilised by one of the mix-in-place machines. 

A fact of much interest that emerges from 
Table I is that 113 of the airfields were con- 
structed with soils given by the map as of the 
“podsol”’ type. In the British experiments 
with cement-stabilised soil pavements it has been 
found that the “* podsol ” type of soil may contain 
an active type of organic matter that delays or 
prevents soil-cement from hardening. Doubts 
have accordingly been expressed as to the 
validity of the soil-cement construction procedure 
for general military use. Although the presence 
of “ active” organic matter was known during 
the war to Germans (to be discussed later, under 
“Effect of organic matter in soil-cement ’”’) 
Table I shows that in practice this effect was of 
little significance. It is relevant, however, that 
whereas the British procedure is to stabilise soils 
with proportions of the order of 10 per cent. of 
cement, significantly higher concentrations (15 to 
20 per cent.) were employed in the German work. 
The conclusion seems to be that in practice the 
effect of organic matter in “ podsol™”’ soils can 
be overcome by increasing the cement content, 
or alternatively that if lower cement contents 
are to be sought for reasons of logistics, means 
must be found for overcoming the effect. 

Although most of the airfields noted in Table I 
were constructed with soils similar to those 
occurring in the British Isles, it is interesting to 
note that some of the soil types of Central and 
Southern Europe (Chernozem, Rendzina and 
Steppe soils) were also successfully stabilised 
with cement. 


PRELIMINARY EARTHWORKS 


After the usual preparatory work of cutting, 
filling, drainage, etc., had been done a sectionally- 
correct rough formation was made and thor- 
oughly compacted. Great care was given to this 
work as it was found that the quality and 
surface smoothness of the finished pavement 
depended very largely on the compaction 
given to this rough formation. A tolerance of 
+ 3cm.(-+ 0:1 ft.) was allowed for the formation 
levels and this was then smoothed immediately 
prior to stabilising by drawing a levelling board 
very slowly behind a tractor, filling in the 
hollows and shaving off the bumps until the 
finished formation was correct, and precisely 
corresponded with the final level required. 

Lengths of 600 m. (2,000 ft.), and of the width 
processed by the machine were regarded as an 
average day’s work. When the-soil to be 
processed was very hard it was loosened after 
compacting but only to the extent of one day’s 
work. 


MATERIALS 


Consumption of water was heavy, amounting 
to between 20 and 40 cubic metres per hour 
(4,000 to 8,000 gallons per hour), and it was 
essential to ensure an uninterrupted flow during 
operations. Reserve pumps were always avail- 
able. Water was obtained from mains, or by 
boring wells, by using rivers or ponds or some- 
times by constructing tanks holding up to 2,000 
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cub. m. (400,000 gallons) which could be filled 
at night. Such tanks were used subsequently by 
ihe Fire Service. Great care was given to all 
the piping and only skilled men were used. 
Expansion joints, safety valves and means of 
emptying pipes in frosty weather were all em- 
ployed. 

For a daily output of 5,000 square metres 
tetween 150 and 300 tons of cement were 
required. The Germans used ordinary Portland 
cement in most cases and this was brought up 
by rail or lorry. Storage for about 1,200 tons 
was normally provided on the site. Special 
tracks were laid to prevent the cement lorries 
from damaging the compacted and smoothed 
formation. When the mixing machines required 
the cement to be evenly spread in front of them, 
this was arranged so that spreading (by hand) 
took place only just in front of the machines, 
otherwise there was the possibility of considerable 
loss of cement by wind. Some machines con- 
tained cement spreaders and did not require 
uniform spreading of the cement before mixing. 

During construction the moisture content 
and strength of the soil-cement were continually 
checked. For every 20,000 square metres laid, 
test cubes were taken from the pavement and 
directly from the machine. Samples were also 
taken in front of the machine and mixed in a 
small power-driven laboratory mixer. Cubes 
made from these were used as a check on the 
mixing performance of the machines. Finally 
slabs were cut from the cured base from each 
1,000 square metres of pavement laid, and from 
these slabs cubes and beams were prepared for 
compression and bending strength tests. 

Runway pavements constructed with sand- 
bitumen mixtures were not surfaced. Soil- 
cement runways, because of their very light 
colour were readily visible from the air, and 
camouflaging bituminous seal coats appear to 
have been used. In some cases a thin carpet 
of sand-asphalt was used as a surfacing. It was 
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stated that many airfields in France were surfaced 
with a 2 to 3-mm. thick bituminous surfacing 
prepared according to a patent held by Strabag 
A.-G. The composition was originally in the 
form of a paste, containing emulsified tar, sand 
and filler. No surfacings were employed on 
= pavements which were in Russia and 
Italy. 


GENERAL INFORMATION 


One of the stabilised airfields still in use is at 
Westerland on the island of Sylt. The runways 
were originally constructed during the period 
between August, 1939, and July, 1940. Between 
1940 and 1945 the airfield was used for bombing 
operations against England, for operations 
during the Norwegian campaign and as a refuel- 
ling station for aircraft from other German 
bomber stations. No records are available of 
the intensity of the traffic during this period, 
but the available information does suggest that 
the runways appear to have been used exten- 
sively. 

From 1945 to 1947 the airfield was used by the 
Royal Air Force as a practice camp for fighter 
and light bomber aircraft. The airfield was 
not in use between 1947 and 1949, but since 
then it has been used by the Royal Air Force for 
fighters. The intensity of traffic on the runways 
has increased gradually over this period. 

The construction was undertaken by the firm 
of Strabag on a soil consisting of a 3-ft. thick 
surface layer of organic sand, overlying a yellow 
sand containing a small proportion of clay. 
It is assumed that a considerable quantity of 
sand had to be imported to the site for the 
construction of the runway pavements. 

Originally, a form of bituminous treatment was 
employed. The soil was mixed with cold bitu- 
men, which consisted of seven parts of 200- 
penetration bitumen fluxed with 3 parts of oil, 
the latter being 70 per cent. of petroleum oil and 
30 per cent. tar oil. The bitumen-stabilised soil 
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Figs. 7 and 8 Two versions of the ‘‘ Sonthofen ’’ machine, which were characterised by their vertically- 
mounted mixing rotors. The water tank for the model in Fig. 8 is contained in the trailing roller. 


271 





wy ‘ aaa? 

Fig. 9 The ‘‘ Bungartz ”’ rotary tiller, a small 

machine; as many as 100 of them have been 
used at a time on a single runway. 
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was laid 7 cm. (23 in.) thick, the concentration of 
binder being 16 kg. per square metre (6-2 per 
cent.). Processing was undertaken with travel- 
ling plant, the daily output of which was said 
to be between 6,000 and 7,000 square metres. 

During construction it was noted that the 
consistency of the bitumen-stabilised soil was 
too plastic, and showed no signs of hardening, 
and it was decided to complete the work by 
cement stabilisation, the stabilised soil base 
being covered with a sand-asphalt surfacing. 

Cement was spread at a rate of 30 to 40 Kg. 
per square metre (12 per cent. to 16 per cent.) on 
the surface of the soil, and mixed in with the 
Strabag stabilising machine, which also adds the 
water and compacts the mixed material. The 
sand-asphalt surfacing was prepared with sand 
from a nearby pit, the composition of the mix 
being: sand 88 per cent., limestone filler 5 per 
cent., bitumen 7 per cent. The bitumen used 
was partly of the 80 to 100-penetration grades 
and partly of the 65-penetration grade, the mix 
being prepared at a temperature of 355 deg. F. 

The runway pavements are reported to have 
been in good condition until 1945, when cracks 
appeared which gradually increased in width. In 
1949, the middle 50 metres of the two main 
runways were re-surfaced with a 6-cm. (24-in.) 
thick coat of tarmacadam. These two runways 
are usable but considerable cracking is now 
appearing in the tarmacadam. 

The third runway, which was not resurfaced in 
1949, has developed surface cracks up to | in. in 
width, forming a pattern of 2-metre squares. 
These cracks appear to run through the surfacing 
and into the stabilised-soil base, and in con- 
sequence the runway is at present unusable. 

As will be noted in Unconfined compressive 
strength, below, these large cracks are probably 
due to the employment of cement contents that 
are, in the accepted British view, excessive. 
With the cement contents used in British work — 
of the order of 10 per cent. — the cracks formed 
are smaller and at shorter intervals, and the 
soil-cement behaves as a flexible-base type of 
material, so that the cracks are not transmitted 
through the surfacing.’ 

One of the airfields visited is at Biittelborn, 
near Darmstadt. Two runways were com- 
menced in January, 1945, by the Airfield Con- 
struction Service of the German Air Force, in 
collaboration with the firm of Strabag. The 
area was overrun by the United States forces in 
March of that year before work had been com- 
pleted, and it had to be finished by them. During 
the summer of 1945 the runways carried con- 
siderable traffic, mainly fighter and transport 
aircraft. 

In the period immediately following the con- 
clusion of hostilities, it served as a storage site 
and a vehicle park, when it was used by tracked 
vehicles, tractors and trailers with weights up to 
18 metric tons. The site was released by the 
occupation authorities in April, 1948, since when 
it has only been used by horse-drawn traffic. _ 

The soil, after levelling, was stabilised with 
cement using the Végele mix-in-place machine, 
water being added from a pipeline which was 
connected to the mixer.* The mixed material 
was compacted with Losenhausen Vibromax 
vibrators, to a final depth of 15 cm. (6 in.) and 
construction was hampered by heavy frost, and 
by attacks from low-flying aircraft. 

Originally the German intention was to 
provide the runways with a tar carpet 1 to 2 cm. 
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thick, and this was done over part of the area. 
When the site passed into American hands, the 
remainder was surface dressed. The treated base 
was inspected in June, 1953, and found to be in 
fairly good condition, although vegetation had 
begun to encroach severely, as can be seen from 
Fig. 11. The material was very hard, however, 
and local farmers had broken up the pavements 
into pieces, shown in Fig. 12, preparatory to 
removing it for use as building material. 

Some cracks were evident, particularly at 
construction joints, and the surfacing had been 
worn away over a proportion of the area. Test 
runs made in a car by an officer of the Royal 
Air Force in the autumn of 1952 had shown 
that light aircraft could have landed on the 
runway at that time, and the appearance in 1953 
suggested that, with a small amount of main- 
tenance, this would still be possible. 

It is understood that the runway at the 
existing civil airport at Stuttgart was constructed 
in soil-cement in 1942 using the Végele machine. 
The clay sub-grade was excavated to a depth of 
14 in. and replaced with sand and gravel. The 
runway, which is 5,000 ft. long and 160 ft. wide, 
was stabilised with about 20 per cent. of cement 
and given a seal coat. In 1948 it was re-surfaced 
with a 4-cm. (14-in.) thick asphalt carpet. It 
has recently been tested with loads up to 27 tons, 
and is placed in category Class III by I.C.A.O. 
standards. 


LABORATORY TESTING 


During the war at sites where stabilisation was 
proposed, samples of the soil were tested to 
determine its suitability, the methods used being 
those given in a _ provisional memorandum 
published in 1940 by the German Road Research 
Society. This required particle-size analyses 
for the natural soil, as well as ordinary or rapid 
compressive strength tests and simulated frost 
resistance tests with soil-cement mixtures. The 
test procedures were described in detail but no 
criteria were standardised, and interpretation of 
the results seems to have been based mainly on 
experience. 

In Germany, soil-cement was and still is 
regarded as a type of cement mortar, a situation 
which may explain the comparative dearth of 
published work on the soil-mechanics aspect 
of the process. It has certainly influenced the 
types of test procedures used since these have 
obviously been derived from concrete technology. 
In the United Kingdom, on the other hand, 
soil-cement is regarded as a flexible-base type of 
material’ and less emphasis is placed on the 
possible slab action of the material. 

Unconfined Compressive Strength Test. - The 
main emphasis in evaluation was and still is 
placed on obtaining a satisfactory compressive 
strength. Tests were made with cube specimens 
of 7 cm. side, prepared from mixes containing 
cement and soil in the ratios of 1 : 5, 1 : 6, and 
I:7:5 parts by weight (equivalent to 13-5, 
17-0 and 20 per cent. by weight of the soil). 








The moisture content of the mixes was adjusted 
to a value which, from experience, gave a high 
compacted soil-cement density. The specimens 
were compacted by a given number of blows of 
a hammer in a standard machine. Curing was 
normally undertaken for 28 days at room tem- 
perature, but for clay and loam soils, day-old 
specimens were cured for a further six days in 
water maintained at 60 deg. C. The rapid 
technique distinguished between soils which 
could be stabilised and those which could not. 
It was also thought that this procedure would 
give the same strength as 28 days’ normal cure. 
Later work in Germany has refuted this idea. 
During the war, when it was felt that the soil- 
cement need only have to last for 3 to 6 months, 
only evidence of hardening was sought and no 
specific value of strength was required. The 
present practice in German civil work is to 
require a 28-day strength of at least 100 Kg. 
per square centimetre (1,420 lb. per square inch). 

The very high strengths sought by the Germans, 
originating no doubt from the view of soil- 
cement as a low-grade type of concrete or mortar, 
are in strong contrast to the strengths regarded 
as satisfactory in the United Kingdom - of the 
order of 250 Ib. per square inch. A consequence 
of the high strength requirement in the German 
work is that the cement contents needed are also 
high — unnecessarily so in the United Kingdom 
view, since experience suggests that high cement 
contents are associated with the development of 
large cracks in the completed pavement. 


Soundness Test.—- A very rapid test was used 
during the war for the evaluation of freshly-made 
soil-cement, in which 7-cm. cubes were placed in 
boiling water. If the specimen survived for 5 to 
6 hours the material was regarded as satisfactory. 
Weak cubes usually collapsed very quickly. 

Tensile Bending Tests.—-This test does not 
appear to have been made during the war, but 
it has been employed subsequently using 4-cm. 
by 4-cm. by 16-cm. beams. In this connection, an 
advantage claimed in Germany for soil-cement 
from the pavement design standpoint is that the 
ratio of the tensile bending stress to compressive 
strength is considerably higher (1 :4 or 1 : 5) 
than for concrete (1:10). Ratios of the higher 
order have also been obtained for soil-cement in 
similar work at the Road Research Laboratory. 

Freezing Tests.— During the war soil-cement 
cube specimens were occasionally frozen and 
thawed in cycles, but more often a rapid proce- 
dure was employed in which specimens were 
immersed in a solution of soda and subsequently 
dried. The salt forms crystals in the interstices 
of the soil-cement similar to those formed by 
moisture freezing, and having a similar disruptive 
action. 

The present practice is to freeze and thaw 
7-cm. cubes for 25 cycles, each cycle comprising 
16 hours at + 18 deg. C. to + 20 deg. C. and 
8 hours at — 20 deg. C. The test is concluded 
28 days after manufacture of the cubes, when 
their compressive strength is required to be not 


Fig. 10 The ‘‘ Stabilo- 
Bau ’’ hood-and-rotor 
attachment fitted to a 
crawler tractor. The 
speed of the mixing 
rotor is about 270 r.p.m. 
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Fig. 12 
Figs. 11 and 12 Biittelborn Airfield. 
vegetation had grown on the stabilised soil the 
material was very hard and was used for building 
purposes. 


Though 


appreciably lower than that of equivalent speci- 
mens that have not been frozen. 

Chemical Analysis of Soil.-Some reference 
was made by German technologists to the desir- 
ability of determining the sulphate and chloride 
contents of the soil to be stabilised with cement. 
This is regarded as a precaution against the 
subsequent attack of the soil-cement by salts 
dissolved in the soil water, rather than an indica- 
tion of the possibility of retarded setting. 

Rapid Analysis of Cement Content. — No refer- 
ence was made to the use during the war of any 
method for determining rapidly the proportions 
of cement in a soil-cement mixture. The view 
was expressed that the cement content could best 
be controlled by checking the distribution of 
bags of cement spread over the area to be 
processed. 


EFFECT OF ORGANIC MATTER 


Reference was made to the difficulty, also 
experienced in British work, of stabilising with 
cement certain sandy soils containing matter 
which retards or prevents the setting of the 
cement. One instance was quoted where a 
complete airfield had to be processed three times 
before satisfactory stabilisation was achieved. 
Trouble was also experienced with the organic 
sandy soil on the airfield at Mont-de-Marsan, 
near Pau, in Southern France, and at a site in 
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Alsace. The deleterious organic matter fre- 
quently occurred in the soils under pine or fir 
forests, and it was noted that rain or artificially 
applied water would not wash it out. The 
proportions present were not necessarily large; 
quantities less than 1 per cent. by weight of the 
soil were observed to have a significant retarding 
efiect. 

In the laboratory, Abrams’ test (extraction 
with caustic soda) is employed to detect organic 
matter in sands both in concrete and stabilisation 
work, but the test is not regarded as reliable. 
Professor F. Reinhold at the University, Darm- 
stadt, who is an authurity on soil stabilisation, 
determines the pH of the soil to detect deleterious 
organic matter. If the soil is found to have an 
acid pH, it is regarded as potentially unsuitable 
for stabilisation with cement alone, and recom- 
mendations are made that in practice hydrated 
lime should be added before cement is used, to 
give the soil a neutral reaction. At the Research 
Institute for the Cement Industry, Diisseldorf, 
the action of deleterious organic matter in con- 
crete sands is believed to be due to the prevention 
of bond formation between the cement matrix and 
the aggregate, rather than to interference with 
the hydration of the cement. 

British work on the problem of organic matter 
has shown that an “ active” fraction may be 
responsible, and that the presence of this material 
is not always associated with an acid pH. The 
mechanism of the reaction with cement is believed 
to be due to the ability of the “ active’ organic 
matter to absorb calcium ions, and the treatment 
of the soil with calcium salts prior to the addition 
of cement has been found to overcome the retard- 
ing effect in many cases. In this respect calcium 
chloride has been found to be much more effica- 
cious than hydrated lime. 

It was stated that in the field some improve- 
ment could be effected with organic sandy soils 
by exposing them to sunlight by repeated plough- 
ing and harrowing. The application of hydrated 
lime or extra cement prior to the main cement 
treatment was also successfully employed, and 
aluminous cement had been found to be useful. 

Reference was made to a method of stabilising 
organic soils by the addition of magnesium oxide 
and magnesium chloride or sulphate in propor- 
tions of the order of 10 per cent. and 0:3 per 
cent. respectively by weight of the soil. The 
stabilised soil mixture is said to develop strength, 
but it is susceptible to softening by water, so 
that the stabilised pavement requires an imper- 
meable surfacing. The process originated in 
Austria, where roads have been constructed 
byit. The airfield at Grossenhain, near Dresden, 
has pavements of soil stabilised with magnesium 
oxide. For satisfactory results, the soil employed 
should have a relatively high organic-matter 
content, such as that of topsoil or peat. 

A phenomenon noted at two experimental 
sites in North Germany was the “ rotting” of 
soil-cement. This is noted when a stabilised 
pavement, previously found to be hard, loses 
its strength following prolonged rain. The 
effect has not been studied in detail, but is 
believed to be associated with either (1) ‘* active ”’ 
organic matter, (2) clay minerals with marked 
swelling properties, or (3) the presence of 
sulphur compounds. 


CONCLUSIONS 


The following conclusions have been drawn 
from the information gained : - 

(1) Soil-cement stabilisation was employed 
to a considerable extent by the German Air 
Ministry during the 1939-45 war for the con- 
struction of airfield pavements, following a 
detailed development programme. 

(2) A range of special machines was developed 
for stabilised soil construction. These were 
mainly of the single-pass, mix-in-place type. 

(3) The soil-cement runways constructed were 
entirely adequate for their purpose, and the 
material produced appears to have considerable 
durability over a period of years. 

(4) Soil-cement runways were constructed 
successfully under a wide range of strategic and 
tactical circumstances. 


(5) Soil-cement appears to have been success- 
fully used all over the continent of Europe, under 
a variety of climatic and soil conditions. 

(6) The soil-cement runways carried success- 
fully the full range of military aircraft in use by 
the Germans during the war. There is reason 
to suppose that at least some of the runways, 
thickened by the addition of surfacings, are now 
carrying modern aircraft. 

(7) Only a limited amount of information is 
available regarding the use made by the German 
Army of stabilised-soil roads, but the method 
was used in Eastern Europe. 

(8) Several German contracting firms appear 
to have retained engineers capable of organising 
soil-stabilisation work on a large scale, and the 
manufacture of machinery could probably 
recommence with little delay. The German civil- 
engineering industry is therefore well placed to 
undertake soil-stabilisation contracts and may 
well compete keenly in this field on an inter- 
national scale. 
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WORKS TRANSPORT 


EFFECTIVE ORGANISATION OF SUPPLIES 


More than one ton in every four tons of freight 
shifted by British Railways is moved to or from 
an iron or steel works. A two-day conference 
organised by the British Iron and Steel Research 
Association during early July to discuss “*‘ Works 
Transport’ had, therefore, a considerable 
subject before it. About 150 representatives 
from the steel industry, British Railways, railway- 
equipment manufacturers and other industries 
attended, under the chairmanship of Mr. W. F. 
Cartwright, joint managing director of the Steel 
Company of Wales, Limited, and chairman of 
B.I.S.R.A.’s Plant Engineering Panel. 

The conference was divided into four distinct 
sessions, dealing respectively with the general 
aspect, operational research, works practice and 
equipment. 


THE PROBLEM 


In the general introductory session, Mr. M. F. 
Barnard of the British Iron and Steel Federation 
indicated the magnitude of the subject. To 
provide a ton of steel, 24 to 3 tons of raw material 
have to be moved as well as the finished product. 
Steel output in 1953 was 17-6 million tons; for 
this 75 million tons of materials and products 
were conveyed by British Railways, forming 
26 per cent. of the total tonnage of freight-train 
traffic and providing 27 per cent. of freight-train 
receipts, or 17 per cent. of the total receipts from 
passengers and goods combined. For the blast 
furnaces of a single modern ironworks, 50,000 
tons of iron ore alone may be required weekly. 
Within the iron and steel works these huge 
quantities have to be received, handled and 
despatched, with the least possible bother and 
expense, as a service to the production depart- 
ments. 

With such a problem before them traffic 
controllers in the industry have to work very 
closely with the railway authorities, and there is, 
in fact, a very friendly relationship and close 
co-operation is maintained between the two sides. 
Day to day contact is maintained by transport 
managers and local railway officers. Regular 
local consultations between local Joint Traffic 
Committees and the B.I.S.F. are held in certain 
areas, and the Iron and Steel Joint Transport 
Committee, comprising representatives of British 
Transport Commission and the transport depart- 
ment of the B.I.S.F., endeavours to ensure that 
the services provided by British Railways are 


satisfactory. The B.I.S.F. Transport Committee, 
comprising commercial directors and transport 
managers elected annually on a district repre- 
sentation basis, deals with national questions 
affecting the industry. 

Mr. Barnard traced the progress of re-organisa- 
tion and integration of railway and other traffic 
under the 1947 and 1953 Acts. He commented 
that maximum-capacity steel production was 
essential to a fully-employed efficient and 
economic railway system, and, moreover, an 
efficient and economic railway system was 
essential to maximum steel production. He 
thought that the draft scheme now under con- 
sideration by the Minister was likely to follow 
the present interim scheme fairly closely. The 
steel industry recognised the value of retaining a 
central authority to deal with such matters as 
wagon design and building, and the inter-regional 
distribution of freight rolling stock and loco- 
motives. 


NATIONAL CHARGES 


A draft scheme of charges was also shortly 
to be submitted to the Transport Tribunal by 
the Commission. A scale of maximum charges 
would probably be established, leaving the Com- 
mission free to fix operative rates at their 
discretion, but the B.I.S.F. had secured an 
amendment to protect traders against unreason- 
able charges on goods which must travel by rail. 
Charges would probably be related more to 
loadability than to value (as at present) and would 
bear a closer comparison with cost of conveying 
the traffic after providing for overheads. 

Provided the British Transport Commission 
could compete successfully with road-transport 
charges by concentrating on those traffics which 
can be carried economically by rail, by cutting 
equipment and operating costs, by adopting new 
methods where possible, and by providing satis- 
factory services, the iron and steel industry could 
look forward to an efficient railway service with 
economic charges. 

Mr. S. C. Bond (Stanton Ironworks Company, 
Limited), suggested that, in the past, trans- 
port and its relationship to the final costs of 
production might not have been fully appreciated. 
Many firms regarded their internal traffic systems 
as necessary evils on which a minimum of money 
should be spent. Some firms were stili reluctant 
to re-equip their works with modern railway 
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engines of sufficient power, thus creating opera- 
ting problems and putting up costs. 

Similarly it was important to choose the right 
type of men as traffic manager, foremen, etc. 
He suggested that importance should be given 
to the careful selection and promotion of the 
best men available for the supervisory grades, 
together with the provision of courses of special- 
ised education and training to give individuals 
a clear understanding of the Company’s produc- 
tive methods and the relation of the transport 
department to the general scheme; such courses 
would also encourage them to keep abreast of 
modern developments and to use their initiative. 

The chief quality required in a works traffic 
manager was the ability to organise efficiently a 
service department operating 24 hours a day, 
7 days in every week, to control the men, and 
to deal tactfully with what might sometimes be 
heavy demands from the production depart- 
ments. On the other hand, organisation itself 
could be overdone, and a balance had to be 
maintained so that only essential records were 
kept and sufficient flexibility maintained in the 
system. Both the office side and the works side 
should be under a single transport manager; 
policy matters, such as reguiation of raw-materials 
supplies, despatch of finished products, wagon 
supplies, standard charges and negotiations with 
British Railways, etc., could then be considered 
in relation to internal transport problems. 
Furthermore, the board of directors would also 
have the advantage of dealing with one single 
official on all aspects of transport, including road 
transport. Works departmental managers would 
also find it easier to deal with a single person who 
was of the same standing as themselves. 

The system under which each production 
department had its own locomotive and crane 
power was wasteful owing to duplication of some 
services and under utilisation. On the other 
hand, he thought that maintenance and oper- 
ational departments should be kept separate. 


AVOIDING WORKS CONGESTION 

The second session was concerned with 
operational research and was opened with a 
paper entitled ““ How to Avoid Traffic Congestion 
in Works,” by M. D. J. Brisby (B.I.S.R.A.). 

Mr. Brisby said that the paper was concerned 
with a number of subjects which had arisen during 
six years work on traffic problems. The par- 
ticular subject of the paper had been chosen 
because every traffic problem seemed to lead to 
a problem of congestion. Generally, rail con- 
gestion in works occurs because the storage 
facilities are either of inadequate capacity or are 
inadequately operated. Consumption rates of 
materials in works are fairly regular, but train 
arrivals are not and, as the storage is required 
to even out discrepancies between arrival and 
consumption rates, examination of train arrivals 
is important. 

Figs. 1, 2 and 3, herewith, show that, for the 
works taken as an example (745 trains are 
plotted), the numbers of wagons per train varied 
from less than five to over 60. Train arrivals 
tended to come in peaks at 6 a.m., 10 a.m., 
between 1 p.m. and 5 p.m., and just before 
midnight; this indicates that there was some 
control over arrival times as, indeed, is known 
from the fact that these were “ booked ” trains 
running to a _ timetable. Nevertheless, the 
overall picture of the intervals between successive 
train arrivals was that they formed a pattern very 
similar to a statistically random distribution. 
So far as particular commodities are concerned, 
frequency distributions, shown in Fig. 4, indicate 
that there is no common pattern for ore, coal 
and scrap. 

Mr. Brisby then discussed the effect these 
conditions have on the storage system. In a 








works rail system, reception or exchange sidings, 
which provide temporary accommodation and 
sorting facilities for wagons immediately upon 
arrival, can be distinguished from holding sidings 
which provide the “‘ buffer’ between arrival and 
consumption rates. On the figure quoted, a 
reception siding from which there was a steady 
removal rate of 20 wagons per hour would contain 
at one time over 250 wagons. Investigation 
suggested that reception sidings should be large 
enough to hold average train arrivals for about 
16 hours, and in practice it had been found that 
reception sidings of this size did not become 
congested. 


OPTIMUM SIDING CAPACITY 


Holding sidings are necessary because material 
arrival and consumption do not balance. Fre- 
quency distribution, illustrated in Fig. 4, shows 
that there is no common pattern for ore, coal and 
scrap. The distribution for coal is particularly 
scattered and shows that on any one day there is 
an equal chance of anything from 0 to 250 coal 
wagons being delivered. 

The capacity of holding sidings must be based 
on a balance of economic factors. On the one 
hand, large holding sidings for keeping materials 
under load may be convenient, but will almost 
certainly lead to heavy standage charges; on 
the other hand, smaller holding sidings with 
quick discharge to ground may cut standage 
but impose double handling. Siding capacity 
and discharge facilities must therefore be con- 
sidered jointly. When this was done, the 
greatest economy was found to result when 
wagons were cleared, on an average, in rather 
less than the effective free-standage period of 
14 days, as shown in Fig. 5. Sidings must be 
operated efficiently. The advantage of the 
standage scheme is that the identity of particular 
wagons entering a works is lost, and it is possible 
to concentrate on the rapid discharging of 
commodities which are suitable for mechanical 
unloading and so build up credits to set against 
the debits incurred by wagons containing 
materials awkward to discharge. Nevertheless, 
materials which are not wanted for several days 
should be put to stock, though this may mean 
double handling. 

Efficient siding operation is closely dependent, 
therefore, upon efficient unloading. It is not 
always realised how much efficient discharge 
means in terms of money saved. Bulk com- 
modities can be discharged for as little as 5d. per 
ton by tippler, but discharge by crane may cost 
as much as 3s. per ton. 

To keep wagons moving requires well-planned 
locomotive services. Studies have shown that 
it is difficult to get steam locomotives working 
for more than half the time. With running 
costs of 30s. per hour or more this represents a 
serious loss of money. Planning services can 
do much to increase utilisation without reducing 
availability, and the simple chart methods 
devised by the British Iron and Steel Research 
Association provide one effective means of 
analysis and control. 

Mr. Brisby concluded with a reference to the 
new British Railways’ wagons, the 27-ton ore 
tippler wagons and the 24}-ton coal wagons, 
both hopper and flat-bottomed. These very 
efficient wagons, he said, carried greater loads 
for a given length of train, ran more freely, could 
be discharged more easily, and were less liable 
to damage, than previous types. They would 
help to relieve congestion to a considerable 
extent. 


OPERATIONAL RESEARCH 


Mr. M. G. Bennett (British Railways Opera- 
tional Research Section) spoke on “ The Use of 
Operational Research on British Railways.” 
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Operational research workers were experts in a 
method of investigation; they were segregated 
from the executive departments and thus not 
concerned with day to day crises, except perhaps 
as material for study. They could think and 
plan for the future. Mr. Bennett gave severa! 
examples of investigations of this nature. Com- 
plaints of delays in telecommunications were 
normally met by increasing the number of lines. 
The operational research workers of the railway 
system, on which the speaker was employed, had 
the time to take a traffic census over all the 
thousands of existing lines and to analyse a 
sample of transit times. Delays occurred not so 
much in transmission, but in collection and 
delivery. The findings of this investigation 
provided the basic plan on which modification 
to the telecommuncations of that region were 
founded. 

Not all operational research work was as 
straightforward, however. Some involved more 
complex, even psychological problems, as, for 
example, when the amount of free luggage 
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Fig. 1 Number of wagons per train load. 
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Figs. 1, 2 and 3. Analysis of the arrival of 745 
trains at a major steel works. 
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Fig. 4 Variations in daily arrivals of wagons 
containing the three different commodities, ore, 
coal or scrap. 


allowed to each passenger was considered. It 
was necessary to find out how much luggage 
passengers normally carried, and to balance the 
cost of enforcing a stricter limit against the 
probable increase in revenue or loss of traffic. 
Operational research is often able to substitute 
such experimentally-determined balances for 
guesswork. Mr. Bennett mentioned many other 
ways in which operational research had been 
used in railway work. London Transport had, 
for example, analysed failures in the timing of 
trains. The operational research unit were able 
to provide the maintenance engineers with a 
criterion so that they knew whether a random 
increase was significant and demanded action, 
or whether fluctuations were due to chance and 
did not call for special attention. 

In America, operational research had been 
used, for example, on marshalling-yard design, 
on information relating to the loading of all 
wagons coming in, on permanent-way main- 
tenance and on inspection. It had also been 
used to devise a method of sampling traffic 
running over two or more railway systems, to 
obtain a_ sufficiently accurate inter-railroad 
accounting method. By taking a sample only of 
the consignments over a sufficient period of time 
it was possible to calculate the inter-railroad 
debit practically as accurately as by 100 per cent. 
accounting and with much less effort. 


INTERNAL COSTS 


Mr. J. H. Turnbull (B.1.S.R.A.) next spoke on 
“The Economics of Works Transport.” In 
considering costing methods, he suggested that 
a system of standard costs was the best in 
which actual results were measured against 
predetermined standards. But estimates in works 
of the operating costs of locomotives were often 
rough, and standards of performance ill-defined. 
An estimate of some typical locomotive costs 
showed that, for steam locomotives, about 
20 per cent. of the running cost was represented 


by fuel, 20 per cent. by maintenance and repairs, 
and 60 per cent. by wages, administration, etc. 
For Diesel-locomotives, fuel costs might be as 
low as 5 per cent., maintenance about 20 to 25 
per cent., while 65-75 per cent., represented 
wages and administration, etc. A very rough 
comparison based on the analysis of a number of 
costs was as indicated in Table I. 


TABLE I.—Analysis of Steam and Diesel Costs (per Gross 
comotive Hour) 
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Productive materials r r 67 1 4 

Productive Labour (approx., depending 

on local conditions) .. 13 6 13 6 
Productive Services 0 4 we 
Maintenance Services 7 « 410 
Expenses 47 42 
32 4 23 10 











By far the greatest item of cost in operating 
a locomotive was incurred merely by owning and 
staffing it, regardless of the work it did. The 
cost of repairs, which was more affected by 
running a locomotive than by time, represented 
about one-fifth of the total cost. Fuel costs, 
which were much higher for steam than for 
Diesel varied according to the amount and type 
of work which the locomotive performed. 
Clearly, the best way to keep down costs was to 
obtain the fullest utilisation of the smallest 
number of locomotives. Although maintenance 
and fuel represented a minor portion of the 
operating costs, the close control of these items, 
too, could lead to quite substantial economies. 

The speaker then went on to consider ways of 
controlling the various items of cost. Fuel 
consumption could be related to hours of effective 
work if the percentage utilisation of the loco- 
motive was known. Records of expenditure on 
lubricants, though small, should also be kept, as 
they sometimes gave useful information about 
the state of the engine. Locomotive-main- 
tenance costing was concerned with the econom- 
ical performance of repairs, assessment of 
maintenance costs of different makes, and as an 
aid in deciding whether to scrap an engine or 
repair it. Here a standard costing system was 
of particular value. Standards both of time and 
of cost could be set up for all likely maintenance 
operations, and broken down to short-term 
running cost estimates. Great care was neces- 
sary in arriving at the standards, but if a scientific 
attitude were adopted, and all factors considered 
with care and attention, a very realistic figure 
should result, comparisons with which could 
accurately reflect the standards of efficiency of 
the repair organisation. Transport manage- 
ments and repair organisations could thus be 
given much clearer information on the need for 
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Fig. 5 Effect of siding capacity on cost of each 
coal-wagon load delivered. The optimum capacity 
is 1-5 times the daily average of arrivals. 


action, and senior management in general could 
gain a much clearer picture of the state of affairs 
in these departments. 

Similarly, in considering whether to scrap a 
particular locomotive, the dominant factors of 
immediate repair costs, past records and future 
probabilities could be speedily assessed with the 
help of reliable standards. 

Mr. Turnbull thought that depreciation costs 
should be included in cost systems, together with 
the salaries of traffic foremen in relation to 
flat hourly running costs, and the salaries of 
traffic managers in rough relation to the pro- 
portion of time spent on locomotive matters. 
Administration costs of the traffic department 
itself should be easy to ascertain and allocate. 
Even a rough allocation of costs for the loco- 
motive fleet would be effective, if it was consistent 
in application. Works overhead costs should be 
allocated on the same basis as the departmental 
overhead either to all departments equally, or 
to production departments only. 

The greatest economies that could be effected 
in nearly every works would come from fuller 
locomotive utilisation, as is shown in Tables II 
and III. Time studies had shown that steam 
locomotives only did effective work for about 


TaBLe IIl.—Hourty Costs OF STEAM LOCOMOTIVES. 
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100 
50 per cent. of the shift. This figure would be 
slightly higher for Diesels because they did not 
have to take on coal and water as steam loco- 
motives did. A complete and detailed knowledge 
of the work locomotives were to do, and constant 
reference to the needs of the departments 
requiring transport, were the chief essentials for 
economical use of locomotives. Fig. 6 shows 
the increasing savings that could be effected by 
greater use of locomotives based on the hourly 
costs of 30s. for steam and 22s. 6d. for Diesel 
locomotives. 

In a lively and prolonged discussion on the 
last three papers, standing charges came in for 
comment. Mr. Brisby was asked if he were not 
encouraging traffic departments to take advantage 
of the standage scheme, thus accentuating an 
alleged shortage of steel wagons. Mr. Brisby 
denied this, and emphasised that analysis showed 
that there were hardly any works which were not 
paying from £50 to £250 a week for standage. 
An analysis showed that it was the odd miscel- 
laneous commodities staying in for five, six, 
seven, eight or ten days that were responsible 
for standage. There were also fettling materials 
on the melting shop stage, for instance, which 
could incur heavy charges. It was also suggested 
that the arrivals of trains could be controlled 
by local agreements, and the random fluctuations 
eliminated. 

From the discussion it was evident that local 
practices varied widely, but that all were agreed 
on the overriding importance of close and 
friendly co-operation between steelworks and 
railway authorities. Mr. Brisby pointed out, 
and Mr. Bennett confirmed that a slight deviation 
from scheduled times would give statistically 
random behaviour. This was not indicative of 
poor organisation, but had to be taken into 
account when planning or organising sidings. 
He caused laughter when he observed that 
whenever facts and figures were collected in a 
steelworks, things never seemed to behave in 
the way the steelworks people said they should 
behave. 


WAGON DESIGN 


On the design of railway wagons, the good 
running properties of the new ore and coal 
wagons drew comment, but the high tare (104 
tons) of the 244-ton coal wagon was criticised. 
It was suggested that weight could have been 
saved by omitting some of the nine doors on the 
wagon, and Sir Charles Goodeve strongly 
advised the use of corrosion resisting steel as the 
construction material. Speakers from the 
British Transport Commission explained that the 
doors were to meet the needs of coal merchants. 

On locomotive costs, it was suggested that 
original capital cost and maintenance costs had 
less relation to decisions on scrapping than the 
high cost of replacement. A steam locomotive 
might last 30 or 40 years, when it became a 
question of replacing the type rather than 
balancing the progressively increasing cost at 
the actual date of replacement. Other speakers 
suggested the value of arriving at an agreed basis 
or formula (initiated, perhaps, by B.I.S.R.A.) 
so that information about the performace of 
locomotives in various works could be circulated 
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Fig. 6 Increases in costs due to reducing the 

effective working times of steam and Diesel 

locomotives from 100 to 50 per cent. of maximum 
utilisation. 


from time to time, and works compared one with 
another. One such speaker said that in the 
last four vears, his works had three heavy-duty 
Diesels made by three different manufacturers; 
each had a different form of transmission. In 
such cases, it was necessary to have a very 
adequate costing and performance system to 
show which was the best. 


TELECOMMUNICATIONS FOR TRAIN 
CONTROL 


Control of locomotive utilisation by very-high 
frequency radio was described by Dr. L. N. 
Bramley of B.I.S.R.A. There could be, he said, 
good coverage with ten watts even on large sites 
up to ten miles across, including ore mines. 
Even among steel-framed buildings good audi- 
bility could be obtained because of reflection 
effects. V.H.F. radio was being used widely in 
America, but its possibilities did not appear to be 
sufficiently exploited in the iron and _ steel 
industry of this country. 

It had been installed in at least two works in 
Great Britain and it seemed to have been 
received with great favour. Although the sets 
now in use were not originally designed for the 
severe conditions they had to endure, four 
B.I.S.R.A. trails of various makes and types of 
radio equipment under fairly stringent conditions 
had shown that this equipment was now reliable 
and could give good service. It had also been 
established that its introduction was not a bone 
of contention. The personnel were in favour 
of it, and the evidence suggested that even 
locomotive drivers were very co-operative. 
Speakers from Imperial Chemical Industries, 
Limited, said that the company had experimented 
with V.H.F. radio in one of its largest factories 
and had decided to go ahead with it. A difficult 
point to decide was how far local supervisory 
control should be superseded by _ central 
control. 

The chairman said that his company (The 
Steel Company of Wales, Limited), had used 
V.H.F. radio for three-and-a-half years to control 
all the ingot bogie traffic for three melting shops 
dealing with 33,000 to 34,000 tons a week. The 
location of every ingot bogie and every locomo- 
tive was recorded graphically on the system, 
originally developed by B.I.S.R.A., and to which 
Mr. Brisby had already referred. The ingot 
controller, as he was called, sat high up where, 
besides having radio control, he could see well. 
Control, however, was almost entirely by radio. 
He could be told by telephone that a cast had been 
tapped. He would then communicate with his 
people on the ground who would arrange the 
traffic by telephone. He communicated with the 
drivers only by radio. The system seemed to be 
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entirely successful though it had purposely been 
kept to one kind of traffic. 

Mr. A. J. Harby (the Steel Company of Wales, 
Limited), said that the same system was used for 
directing locomotives, but he himself did not 
think it would ever be possible to do away with 
the man on the ground. 


WORKS PRACTICE 


In the session devoted to a discussion of 
practice in works, Mr. E. R. S. Watkin first 
spoke on “‘ The Organisation of Works Trans- 
port.” Materials handling in the steel industry, 
as in other industries, could be classified in two 
ways: ‘‘ within’’ processes, namely, by gantry 
cranes, limited transfer cars, racks, ropeways, 
sand belt or other conveyors; and “* between ” 
processes, namely, by rail and road vehicles. 
Belt conveying was becoming a popular alterna- 
tive to vehicles for heavy regular flows of certain 
materials over moderate distances; road transport 
had special advantages over rail for miscellaneous 
or temporary purposes. Rail transport, however, 
remained well suited to hot or heavy loads over 
substantial distances in works with furnace, 
rolling and other “ batch ” processes. 


Mr. Watkin suggested that in ironworks and 
steelworks where the railway system extended to 
most processes, it was desirable for all railway 
facilities and employees to be organised by a 
specialised traffic department, to ensure the 
maximum common use of similar facilities and 
to maintain general standards. The departmental 
management should be occupied in part with 
current operation and in part with the future. 
In the long run, regular attention to the future 
was found to avoid many problems. 

Centralised control could not displace the 
function of the traffic foremen on the ground. 
A standard of supervision which had been found 
well justified for close contact with work in 
progress was one traffic foreman for four loco- 
motives mainly within 2,000 ft. from a common 
centre, or for three locomotives more widely 
dispersed. 

The decentralised operating areas in which the 
foremen work should be carefully de-limited to 
include as much self-contained traffic as possible 
and also a combination of urgent and less urgent 
movements. Though decentralised for routine 
purposes, the operating areas should be co- 
ordinated by a central recording system and by 
central direction for working methods or the 
adjustment of their separate facilities and duties. 
Main working methods could be classified as 
follow: (a) continuous service (fully occupying 
regular locomotives); (b) established timetable 
(specific runs at same time each day); (c) tem- 
porary timetable (particular requirements known 
a week or day ahead); (d) inspection of site 
(regular service modified according to visible 
progress of loading or unloading); (e) local 
priority (concentration on heavy and urgent 
requirements at short notice by temporary 
suspension of other local services); (f) stand-by 
services (with locomotives standing by for heavy 
and urgent requirements where often nearby 
services could not be suspended); and (g) special 
order (miscellaneous unpredictable requirements). 

The speaker emphasised the importance of 
good, clear labelling to enable the traffic depart- 
ment to provide an efficient service. Contents, 
source, date, destination and degree of urgency 
should be clearly shown on both sides of each 
wagon (except cars and ladles of hot material), 
and labels used for scrap and rubbish should be 
very distinctive. 

To achieve its twofold aim of prompt service 
and minimum cost the traffic department had to 
maintain excess power for peak requirements, 
but this should be kept low by planning and 
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attention to relative priorities as a noticeable 
ex2zess tended to become incorporated into lower 
g neral standards. 
Somparable figures for locomotive operation 
re difficult to obtain, as ton-miles alone took 
account of gradients. The majority of 
lo.omotives should, of course, be suitable for a 
wi ie range of uses. Operation on a continuous 
three-shift basis was more economic, but peak 
daytime requirements necessitated some day or 
two-shift working. The speaker thought a 
compromise in locomotive and crew duties 
allowing interchangeability within small groups 
preferable to complete interchangeability through- 
out the works. 


PLANNING MAINTENANCE 


Railway wagon capacity was unavoidably used 
as storage to accumulate train quantities, which 
should not therefore be too large, and to balance 
variations in the supply and demand for materials. 
Storage in external wagons was uneconomic 
after 14 days, and other forms of stocking were 
then preferable. Where ground stocks were 
held these should be concentrated in areas near 
the works railway entrances. Internal circulation 


— 


including storage time was reasonable once per: 


shift for ladles and ingot cars, as more rapid use 
might reduce pan or mould life, and once per 
day for wagons of material in heavy regular use. 
The central recording system should be based on 
a physical stocktaking each day to give a simple 
count of wagons with main materials, plus 
individual record of contents and locations of 
others for indexing as wagon histories. 

Mr. Watkin asserted that it was possible by 
long-term planning of replacements and main- 
tenance to reduce the breakdowns of locomotives, 
wagons, or tracks to rare occurrences. The cost 
of such upkeep might appear to exceed the 
alternative for emergency repairs, even including 
the direct cost of delays. But there was a 
balance in favour of a sound working condition, 
both on safety considerations and because of the 
difference in outlook between a traffic service 
which did not expect to meet requirements with- 
out interruption and one which was prepared to 
meet increasing requirements. He concluded by 
emphasising the importance of careful selection 
and training of operating staff. 

In the discussion, Mr. Watkin’s contention 
that all railway facilities and employees should 
be controlled by a single works department was 
questioned, as some speakers saw possibilities 
of dispute over union demarcation. Mr. Watkin 
was asked how far he thought the control of 
raw-materials standage should be undertaken by 
the traffic department. To this Mr. Watkin 
replied that, at his works, the traffic department 
started immediately to stock any obvious excess 
but waited to consult the commercial and pro- 
duction departments concerned if there was any 
doubt about the circumstances. Mr. Watkin 
was also asked how large a staff was required 
for his comprehensive system of records, to 
which he replied that a great deal of the physical 
survey of wagons was done by the weighmen 
in their own works areas while traffic was slack 
during locomotive-preparation each morning. 
There was also an office staff, male and female, 
of about six. He pointed out that this plant 
worked on the scale of 14 million net tons a 
month over about 100 miles of railway. 

To be continued 
x *k * 


“THE BEAMA JOURNAL ”’ 


We are informed that The Beama Journal of the 
British Electrical and Allied Manufacturers 
Association, 36 Kingsway, London, W.C.2, 
will in future be published quarterly instead of 
monthly. The first new issue will appear in 
November, in an enlarged form. 
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STOCK PREPARATION FOR FORGING 
PRESS OR DROP-STAMP 
A NEW RANGE OF ROLL-FORGING MACHINES 


The principle of hot roll forging or pre-forming 
of bar stock, to prepare it for finish forging by 
press or drop-stamp at the same heat, is well 
known. It involves the use of a pair of rolls 
having matched grooves and impressions of the 
size and shape necessary to produce the required 
“use” or semi-finished forging when the hot 
bar stock is fed into the finish-forging machine 
manually. 

Each roll is relieved to form a gap in the way of 
the grooves large enough to allow the stock to be 
passed between the rolls; then, as the rolls 
rotate, they return the bar to the front of the 
machine, forging it to the required shape as it is 
driven forwards. The design of the machine 
must make provision for adjusting the roll 
centres, and for setting the rolls in the correct 
angular relationship to each other, so that the 
forging impressions are matched exactly. A 
small amount of lateral adjustment of the rolls, 
without the need for packing or “ shimming,” 
is also desirable. It is necessary for the adjust- 
ments to be capable of being carried out quickly 
and easily if the machine is to have the maximum 
availability. 

The new Rollmaster range of roll forging 
machines made by Wilkins and Mitchell, Limited, 
The Green, Darlaston, South Staffordshire, 
incorporates effective means of achieving all 
the required adjustments positively and rapidly. 
The machine is available at present in five sizes, 
to deal with bar stocks 14 in., 24 in., 3 in., 4 in., 
and 5 in. square respectively. The forging rolls 
are of a length equal to their diameter in order 
to allow heavy reductions of up to 90 per cent. 
in area from the maximum size of bar stock which 
the machine is designed to accommodate. As 
the rolls are overhung, and quite simply fixed 
to the shafts, they are easily removed, and the 
changeover from one pair of rolls to another 
can be made quickly. Rolls can be developed 
and supplied by the manufacturers of the 
machine for any suitable forging operation. The 
machine is self-contained and portable, and only 
requires wiring to the nearest electric supply 
point and piping to a compressed-air line. It 


Roll forging machine 
for pre-forming of 
bar stock prepara- 
tory to finish forging 
by a press or drop 
stamp. The machine 
is portable and can 
be moved as de- 
sired so as to be 
adjacent to any 
finish-forging ma- 
chine it is serving. 


is thus possible to use the machine in conjunction 
with, and adjacent to, a particular press or drop- 
hammer, and at the conclusion of the forging 
run to remove it to another part of the shop and 
equip it with a different pair of rolls, to serve 
alongside another finish-forging unit. 


NO FIXED FOUNDATIONS 


The frame or main housing of the machine is 
of fabricated steel, with a heavy baseplate, 
designed for maximum rigidity and to allow 
the machine to be operated on any level floor of 
sufficient strength without the need for fixed 
foundations. Three lifting lugs, disposed about 
the centre of gravity, are provided. Where 
lifting facilities are not available, the smaller 
machines can be fitted with castors to ensure 
complete portability. 

The drive is taken from an adjustably-mounted 
totally-enclosed electric motor, carried on the 
top of the housing, to the grooved rim of the 
flywheel by means of V-belts. The flywheel 
idles on ball and roller bearings, and drives a 
shaft carrying a compressed-air operated friction 
clutch and direct-acting brake unit of the manu- 
facturers’ standard power-press type. Both 
clutch and brake are of similar design, the 
friction plates being identical, thus providing for 
interchangeability of parts. The unit is so 
arranged that the brake is applied automatically 
to bring the rolls to rest as soon as the clutch 
is withdrawn. Particular attention has been 
paid to the braking arrangements to ensure that 
the rolls stop consistently at the same point 
without over-run after each cycle; the maximum 
effective working periphery of the rolls is thus 
made available. 

From the clutch the drive is through totally- 
enclosed machine-cut double-helical gearing of 
20 deg. involute form to the forging-roll shafts. 
The top roll shaft is driven from the bottom 
one through two idler stages. Oil-baths are 
formed in the housing for the gears, and a 
motor-driven pump with sight feeds supplies 
oil for all the main bearings, which are sealed 
for protection against scale and dirt. All the 














































































































































































The pneumatic selector valves which enable tk 
operator to choose continuous running, single- 
cycle operation, or ‘‘ inching.’’ 


working parts, including the forging-rolls, are 
adequately guarded. 


RAPID ADJUSTMENT OF ROLLS 


The two roll shafts terminate outside the 
housing in tapered ends, which accommodate 
split tapered collets carrying the rolls. The 
roll neck bearings are sealed to prevent the entry 
of scale produced during the initial break-down 
of the stock. Keyways are cut across the ends 
of the roll shafts, rolls and collets, and a square 
key is fitted to each shaft to transmit the driving 
torque and to retain the collet and roll in 
position. A central Allen screw secures the key 
and expands the collet. Four Allen screws are 
provided on the flange of each collet to simplify 
withdrawal. A small amount of lateral adjust- 
ment of the rolls is possible by means of two 
additional Allen screws fitted to each key. 

The bottom roll shaft is carried in fixed 
bearings, but the top roll shaft runs in bearings 
mounted in an eccentric housing, which can be 
rotated to adjust the roll centres. This arrange- 
ment ensures that the gears remain fully in mesh 
at all positions of the adjustment. Roll-centre 
adjustment is effected from an external control 
point fitted with a graduated scale; a positive 
lock is provided for each setting. Accurate 
angular adjustment of the rolls is also carried 
out on the top roll shaft, by means of an 


The forging rolls, held 
by the collets shown 
here, can reduce the 
ends of bars by as much 
as 90 per cent. in area 
from the maximum size 
the machine will accom- 
modate. 


adjustable collar easily accessible through the 
main housing. 


CHOICE OF OPERATING CYCLES 


The machine is controlled by a pedal, mounted 
at the bottom of the housing below the rolls 
and shrouded to prevent accidental operation. 
Alternatively, the machine can be controlled 
by the bar stock itself. Three different methods 
of operation, all initiated by depression of the 
pedal, are available according to the setting of 
two pneumatic selector valves which are mounted 
in a recess in the front of the machine housing. 
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These selector valves can be set to give continuous 
running, single-cycle operation, or “ inching.” 
In the first case the rolls are set in motion when 
the pedal is depressed, and continue to rotate 
until the pedal is released. When the machine 
is set for single-cycle operation, the rolls make 
one revolution when the pedal is depressed, and 
then stop automatically. This control setting 
can also be used in conjunction with automatic 
trip gear, which initiates the cycle when the 
stock is inserted between the rolls. The 
“inching” setting places the rotation of the 
rolls entirely under the control of the pedal, 
which can then be used to rotate them as 
required. 

A vertically-adjustable table mounted on the 
side of the machine beneath the rolls carries the 
front and rear stock guide-plates, which are 
normally machined with three V-guides to suit 
three-pass rolls. These plates are, however, 
reversible, and can be fitted to the table with 
their plain sides upwards when guides are not 
required. They can also be machined with 
guides to suit any number of roll passes. At the 
back of the rolls the table carries a trip-control 
mechanism, which can be set to start a single 
cycle when the stock is inserted in the roll gap. 
The mechanism consists of three adjustable 
push-rods, which contact a swinging flap when 
the entering stock pushes them back. This 
flap operates an air valve, and so initiates the 
rolling cycle. The trip mechanism can _ be 
arranged to suit any number or type of roll pass, 
and can be removed completely if not required. 

An emergency stop valve is mounted at the 
front of the machine, near to the guide table, 
where it is easily accessible to the operator. 
There is also an independent pneumatically- 
operated air brake on the flywheel to facilitate 
quick roll changing and setting. 








SULPHUR RECOVERY 
Institute of Fuel Conference 


Arrangements have been made by the Institute of 
Fuel to hold a conference for the ‘“* Special 
Study of the Removal and Recovery of Sulphur 
from Fuels” at the Institution of Mechanical 
Engineers, 1 Birdcage-walk, London, S.W.1, 
on Wednesday and Thursday, October 6 and 7, 
1954. Morning sessions, from 10 a.m. to 12.30 
p.m., and afternoon sessions, from 2 to 4.30 
p.m., will be held each day. 

In all, thirteen papers will be submitted. 
These will deal with such subjects as the social 
and industrial consequences of sulphur in fuels, 
the effect of sulphur in coke on iron production, 
sulphur in steelmaking processes, sulphur in 
British coals, the removal of sulphur from coal, 
sulphur removal from fuel gases by dry methods, 
sulphur removal from coal gas by wet methods, 
the wet purification of coke-oven gas using 
ammonia liquor, the operation of a Collin 
desulphurising plant, the removal of hydrogen 
sulphide from industrial gases, sulphur in oil 
fuel, and sulphur requirements and supplies in the 
United Kingdom. 

The programme has been arranged to allow 
the maximum amount of time for discussion and 
advance copies of the various papers will be 
available. The price of one set of preprints 
and one copy of the final report of the proceedings 
will be two guineas to members of the Institute 
and £2 12s. 6d. to other persons. Copies of the 
final report, comprising the full text of the papers 
read and a summary of the discussions, will be 
available for general sale towards the end of 
1955 at £1 Ils. 6d. each. All sessions of the 
conference will be open to the public free of 
charge. 

A conversazione for persons attending the 








conference, and their ladies, will be held at the 
Connaught Rooms, Great Queen-street, London, 
W.C.2, on October 6, commencing at 7.30 p.m., 
at which films and exhibits relating to the 
conference will be shown. 

Conversazione tickets, price one guinea each, 
and further information may be obtained from 
the secretary, the Institute of Fuel, 18 Devon- 
shire-street, London, W.1. 


x k * 


INTERNATIONAL DEVELOPMENT 
OF ALUMINIUM 


A.D.A. Joins C.1.D.A. 


At a recent meeting of the Council of the 
Aluminium Development Association (A.D.A.), 
it was decided that an invitation should be 
accepted to join the Centre International de 
Developpement de l’Aluminium (C.I.D.A.). 

It may be recalled that the C.I1.D.A. was set 
up some three years ago at the suggestion of the 
O.E.E.C., and it is supported by five countries at 
present, namely, France, Italy, Switzerland, 
Germany and Austria. It has the fundamental 
aim of furthering the future development of 
aluminium by discussing problems of common 
interest among the participating organisations. 
The secretariat of C.I.D.A. is located in Paris, 
at the offices of l’Aluminium Francais, under a 
governing committee, the chairmanship of 
which is held by Monsieur Dumas of the same 
organisation. 

The work has been carried forward through 
five committees established in 1951, namely, on 
architecture, transport, chemical applications, 
electrical engineering and publicity. It is under- 
stood that a technical committee on standards 
was set up at the end of 1953. 
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A FUEL INJECTION PUMP WITH 


SINGLE-CAM 


As the result of seven years development work, 
a new and interesting fuel-injection pump, 
incorporating a number of unconventional 
features and employing a single cam, has recently 
been introduced by Mono-Cam, Limited, 
28 Queen Anne’s-gate, Westminster, London, 
§.W.1. The pump, which is particularly com- 
pact and of sturdy construction, was designed for 
use with high-speed Diesel engines and is 
illustrated in Fig. 1. The pumping elements 
which are grouped around the cylindrical body, 
have a constant stroke but a variable delivery. 
As in a conventional pump there is one element 
to each engine cylinder. So far, only two types 
are available, each for four or six cylinders: 
type “ A,” which can be fitted with elements of 
5to 7 mm. diameter, and type “ B ” with elements 
of 7 to 10 mm. diameter. 

The perspective drawing (Fig. 3) shows the 
hydraulically governed version of the pump and 
clearly illustrates the layout selected. Instead of 
the common type of camshaft with one cam for 
each element, a single-lobe cam wheel a, integral 
with the driving shaft, operates the elements in 
rotation, imparting an identical reciprocating 
motion to each element. The profile of the cam 
is shaped to give the injection characteristics 
required by a normal engine, but for combustion 
chambers of special design, cams can be made 
giving the required characteristics. 

The reciprocating movement produced by the 
passage of the cam is transmitted to the fuel- 
injection plunger through a roller 5 and roller 
carrier. To prevent the roller skidding on the 
cam face due to differences of speed between the 
contact faces, the cam track, which is slightly 
wider than the roller, and roller are bevelled. 
The roller is mounted on needle bearings; the 
cam is supported on a thrust bearing, and the 
outer end of the shaft runs in a ball race. 

When fitted, the feed pump is built ina sealed 
compartment next to the cam and is operated 
by the cam in a similar manner to the elements. 
A smaller roller and carrier are used and these 
actuate a lever c connected to an aluminium 
piston d, which can be seen in Fig. 3. The other 
end of the lever is fitted with a small tab for 
manual priming. The piston reciprocates in a 
steel cylinder in the centre of the roller housing. 
The fuel enters and leaves the pump through 
non-return valves incorporated in a separate 
housing e, bolted to the side of the main body. 


SYMMETRICAL INJECTION PLUNGERS 


The elements are of novel design, having no 
helix such as that employed in the conventional 
multi-cylinder pump. They consists of three 
parts: a barrel f, plunger g and control sleeve h. 
The plunger, bored axially along its centre as 
shown in Fig. 3, is grooved at three points 
around its body and is drilled diametrically at 
the lower end of the centre hole. The barrel is 
also drilled cross-wise through its widest part to 
provide a connection with the fuel gallery i. The 
delivery valves at the outlet from the elements are 
of the pressure-release type with flat seatings. 

One of the prime advantages claimed for the 
element adopted is its slow rate of wear com- 
pared with the helical-type plunger used in the 
conventional pump. The helical type, due to 
its design, is subject to a considerable side thrust; 
this reduces the clearance at one side of the 
Pp unger making it more liable to trap abrasive 
Particles present in the fuel. These particles 
p-oduce wear in both types. In the helical type 
a loss eventually results which affects delivery 
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and becomes more apparent at low speeds, 
whereas, with the symmetrical plunger, the wear 
is confined to regions around the barrel ports 
and the leading edge of the plunger. 

The cut-off with the element used is par- 
ticularly sudden as the whole circumference of 
the plunger groove is covered simultaneously. 
This results in a large reduction in injection 
dribble and in consequent carbonisation, with 
resulting economy in injector maintenance. 


PILOT INJECTION EFFECT 


The elements give a distinct pilot-injection 
effect at a cam-shaft speed of 400 r.p.m.; this, 
however, is not fully maintained over the whole 
range of speeds, but the initial low rate of 
injection does remain and gives a noticeable 
reduction in Diesel knock. The graph in 
Fig. 2 shows the performance of a typical element 
(connected to a standard injector by 3 ft. of 
2-mm. bar tubing) plotted against the indicator 
diagram of the corresponding engine cylinder. 
Smooth combustion is indicated. 

The sequence of operation in the pump is as 
follows. Fuel oil is pumped from the feed 
pump through an external filter to the fuel 
gallery, entering the injection barrels through 
holes leading from the gallery. Injection begins 
when the plunger covers these holes and ends 
when the upward motion of the plunger causes 
the groove, cut at the point j where the plunger 
is drilled diametrically, to leave the control 
sleeve, so allowing the fuel oil to escape through 
the centre of the plunger and the cross hole. The 
spill through this hole is fed to the governing 
chamber, the pressure thus created acting on 
the enlarged stem of the control shaft &. 


HYDRAULIC AND PNEUMATIC 
GOVERNING 


The speed of the engine in the case of the 
hydraulically governed pump is controlled by 
the actuation of a rack / which simultaneously 
alters the restriction to the flow and the tension 
of the governor spring m. The movement of the 
control rack is limited at one end by the idling 
stop n, and, at the other, maximum-speed stop o. 
The idling stop is adjusted by a screw adjacent 
to the outer end of the rack, and the idling 
damper is adjusted by a screw in the side of the 
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Fig. 1 Fuel-injection pump designed for high-speed 

Diesel engines. Elements corresponding to the 

engine cylinders are operated in turn by a single 
cam. 
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Fig. 2 Smooth combustion is indicated by graphs 

showing the characteristic curve for an element 

and the indicator diagram of the corresponding 
engine cylinder. 


main body. Another control screw p, also in 
the side of the body, determines the maximum 
fuel delivery (smoke limit). 

With the pneumatic and hydraulically gov- 
erned types, an additional chamber is embodied 
below the flanged end of the control shaft. The 
variation in the fuel-feed rate is determined by 
the pressure in the induction manifold which is 
controlled by a simple butterfly valve in the 
conventional manner and by the spill pressure 
from the elements. 

A flexible diaphragm, attached at one end to 
the control shaft and at the other to the interior of 
the pump housing, forms a sealed chamber, the 
interior of which is connected to the venturi 
in the engine air-intake manifold. The outside 
of the diaphragm is subjected to the oil pressure 
produced by the spill from the elements. To 
obtain the required pressures, the return of the 
spill to the feed side is restricted by a pin inserted 
through the orifice normally used for bleeding 
the pump. The pressure obtained is therefore 





Fig. 3. Perspective sectioned drawing of a hydraulically-governed version of the pump. The profile 
of the cam (a) may be chosen to give any injection characteristic required. 
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a function of speed and load thus establishing 
accurate control at high speeds, while the pneu- 
matic control provides accurate control during 
idling. 

The idling and maximum speeds are adjusted 
by fitting a restriction pin of suitable diameter 
to control the spill and by varying the tension 
of a control spring by the adjustment of a nut 
and locknut. An idling damper spring is also 
provided and the maximum fuel delivery (smoke 
limit) is controlled in this case by a screwed 
sleeve. 


STANDARD MOUNTING RADIUS 
UTILISED 


The pumps have been designed for horizontal, 
flange or vertical mounting. The horizontal 
pump utilises a standard mounting radius and is 
interchangeable with any conventional type. 
The working mechanism is totally enclosed, 
dust proof and water-proof. For servicing it is 
opened by removing longitudinal tie bolts when 
it breaks into three sections. When re-assem- 
bling, the various parts are merely fitted together 
and the bolt replaced. No independent cali- 
bration of the elements is necessary. 

The weight of the pump with either form of 
governing and with the fuel-lift pump is 134 lb. 
for the A-type, and 174 lb. for the B-type. The 
A-type is 8 in. long and 3} in. in diameter, and 
the B-type, 104 in. long and 44 in. in diameter, 


x *k * 


SILICON-CARBIDE 
FURNACE ELEMENTS 


Longer Life and Mechanically 
Stronger 


An improved form of silicon-carbide element for 
heating electric furnaces is now being made in 
this country by the Morgan Crucible Company, 
Limited, Battersea Church-road, London, S.W.11, 
and sold under the trade name of “* Crusilite.” 
These elements consist of a one-piece tube of 
silicon-carbide in which the central hot zone is 
in the form of a spiral of the required length. 
They are suitable for working at any temperature 
between 800 deg. C. and 1,575 deg. C. With 
these elements, the rate of increase of resistance 
in use, or “‘ ageing,” is claimed to be relatively 
slow, giving a longer life, and avoiding compen- 
sating electrical control gear. Also, as the 
element is made in one piece, any troubles 
associated with cemented joints are avoided. 
The mechanical strength is sufficient to allow 
metal terminal caps to be shrunk on and the 
cables clamped directly to them. A screwed 
pillar is provided on the caps for this. Normally, 
the resistance values will be within 10 per cent. 


F 


A group of single-piece silicon-carbide furnace 
elements; the two smaller ones are fitted with 
metal caps for connections. 
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Section through Dowty hydraulic hand pump, which is double acting and has a capacity of 0-827 cub. 


in. per double stroke. 


With the relief valve set at 2,500 Ib. per sq. in., the maximum hand load with 


ap 18-in. pump handle is 55 lb. The pump can be fitted with a 5-pint reservoir. 


of the nominal, but when a complete set is 
ordered for a particular furnace, the variation 
will be within 5 per cent. to ensure approxi- 
mately even heating. 


= & 2 


TOTALLY-ENCLOSED 
HYDRAULIC HAND PUMP 


For Pressures up to 4,000 Ib. 
per square inch 


As part of their range of standard hydraulic 
components for industrial use, Dowty Hydraulic 
Units, Limited, Ashchurch, Gloucestershire, 
have developed a hand pump suitable for use 
with system pressures from 500 Ib. to 4,000 Ib. 
per square inch. An adjustable relief valve, 
normally set to 2,500 lb. per square inch, is 
provided, but alternative versions for higher 
operating pressures are made. Designed for 
economical production and easy maintenance, 
the mechanism of the Dowty hand pump is 
totally enclosed in a robust die-cast body and 
several alternative inlet and outlet connections 
are available. 

The mechanism of the pump, which is double- 
acting, is shown in the accompanying illustration. 
On the outward stroke of the piston, oil is drawn 
into the cylinder through the inlet valve, which is 
of the spring-loaded ball type. This closes on 
the inward stroke, and the oil in the cylinder is 
forced through a non-return valve in the piston 
into the space beyond. Since the cross-sectional 
area of the piston rod is half that of the cylinder, 
half the displaced oil volume is discharged into 
the delivery line on the inward stroke. The other 
half is delivered on the next outward stroke, 
when the piston valve closes and another charge 
is drawn into the cylinder. 

The capacity of the Dowty hand pump is 
0-827 cub. in. per double stroke. With a normal 
handle approximately 18 in. long the maximum 
hand load is 55 lb. at a pressure of 2,500 lb. per 
square inch. The pump can, if desired, be 
supplied with a 5-pint reservoir and a built-in 
release valve which can be unscrewed to allow 
free return of oil to the reservoir. The pump is 
suitable for use with most mineral-based fluids. 


* 2 2 


LAUNCHES AND TRIAL 
TRIPS 


M.S. ‘“* THORSHOLM.”—Single-screw oil tanker, 
built by the Uddevallavarvet A/B, Uddevalla, 
Sweden, for Skibs A/S Thorsholm, Sandefjord, 
Norway. Maindimensions: 567 ft. 6 in. by 69 ft. 8 in. 


by 39 ft. 10 in.; deadweight capacity, 18,840 tons. 
Eight-cylinder oil engine developing 9,150 i.h.p., 
constructed by the Gétaverken Shipyard, Gothenburg, 
Sweden. Service speed, 15 knots. Trial trip, July 26. 


M.S. “Sir James LitHGow.’’—Single-screw oil 
tanker, built by Lithgows, Ltd., Port Glasgow, for 
A. F. Klaveness & Co. A.S., Lysaker, near Oslo, 
Norway. Main dimensions: 527 ft. by 74 ft. by 
37 ft. 6 in.; deadweight capacity, about 18,000 tons; 
gross tonnage, 12,550. Diesel propelling engine 
constructed by John G. Kincaid & Co., Ltd., 
Greenock. Launch, July 27. 


S.S. “Soya ATLANTic.”—Single-screw vessel for 
carrying general and oil cargoes, built by Kockums 
Mek. Verkstads, Malmé, Sweden, for the Rederiaktie- 
bolaget Walltank, Stockholm, Sweden. Main dimen- 
sions: 595 ft. 9 in. by 74 ft. 6 in. by 44 ft. 2 in.; 
deadweight capacity, 21,770 tons on a draught of 
31 ft. 4 in. De Laval steam turbines developing 
8,100 s.h.p. Steam supplied by two Foster Wheeler 
boilers. Service speed, 15 knots. Trial trip, July 29. 


S.S. “‘ Romanic.’’—Single-screw cargo vessel, built 
by Smith’s Dock Co., Ltd., South Bank-on-Tees, for 
the Bolton Steam Shipping Co., Ltd., London, E.C.3. 
Second vessel of an order for four. Main dimen- 
sions: 426 ft. between perpendiculars by 59 ft. by 
38 ft. 3 in. to upper deck; deadweight capacity, 
9,927 tons on a draught of 26 ft. 24 in. Triple- 
expansion steam engine working in conjunction with 
a Bauer-Wach exhaust turbine and developing 
3,000 ih.p. at 85 r.p.m. in service. Main engine 
constructed by the shipbuilders and the exhaust 
turbine by Swan, Hunter, and Wigham Richardson, 
Ltd., Newcastle-upon-Tyne. Steam supplied by 
three multitubular oil-burning boilers, constructed by 
the Central Marine Engine Works, West Hartlepool. 
Speed on trial, 134 knots. Trial trip, July 30. 


S.S. “* BENDIGO.”’—Single-screw cargo vessel, built 
and engined by Alexander Stephen and Sons, Ltd., 
Glasgow, for the Peninsular and Oriental Steam 
Navigation Co., London, E.C.3. Sister ship to the 
s.s. ‘* Ballarat.” Both vessels designed for the 
company’s Australian wool trade. Main dimensions: 
490 ft. between perpendiculars by 69 ft. by 43 ft. to 
shelter deck; deadweight capacity, about 12,790 tons 
on a draught of about 29 ft. 9 in.; gross tonnage, 
about 9,300. Triple-expansion geared steam tur- 
bines developing 11,000 s.h.p. on service. Steam 
supplied by two Foster Wheeler boilers, of sufficient 
capacity to allow the vessel to proceed at 164 knots 
with only one boiler in use. Service speed, 18 knots. 
Launch, August 12. 


M.S. ‘ GRANBY QUEEN.’’—Single-screw trawler, 
built by John Lewis and Sons, Ltd., Aberdeen, for 
Talisman Trawlers Ltd., Lowestoft. First of a 
series of four similar vessels for these owners. Under- 
stood to be the first steel trawler to be launched in 
Scotland under the White Fish Authority’s grant and 
loan scheme. Main dimensions: 113 ft. 6 in. overall 
by 22 ft. by 10 ft. 9 in. Six-cylinder. Diesel engine 
developing 440 b.h.p. at 300 r.p.m., constructed by 
Crossley Brothers, Ltd., Openshaw, Manchester, 11. 
Launch, August 12. 


M.S. “ Dona EvGENIA.”’—Single-screw oil tanker, 
built and engined by William Doxford and Sons, 
Ltd., Sunderland, for the Compafiia Panamena 
Europea Navegacion Limitada, Panama (Agents: 
Chandris (England) Ltd., London, E.C.3). Main 
dimensions: 505 ft. by 69 ft. 9 in. by 39 ft.; dead- 
weight capacity, 16,700 tons on a draught of about 
30 ft. Doxford five-cylinder opposed-piston oil 
engine. Launch, August 16. 
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FORTHCOMING EXHIBITIONS AND 
CONFERENCES 


Tis list appears in the last issue of each month. An 
asterisk(*) indicates events appearing in the list for 
the first time. Particulars of forthcoming exhibitions 
and conferences not included below may have appeared 
in ENGINEERING, July 30, page 159. Organisers are 
invited to send to the Editor particulars of forthcoming 
events. 


BRITISH ASSOCIATION MEETING.—Wed., Sept. 1, to 
Wed., Sept. 8, at Oxford. Apply to the secre- 
taries, British Association for the Advancement of 
Science, Burlington House, Piccadilly, London, 
W.1. Tel. REGent 2109. See ENGINEERING, 
April 23, page 518. 

SCOTTISH INDUSTRIES EXHIBITION.—Thurs., Sept. 2, 
to Sat., Sept. 18, at the Kelvin Hall, Glasgow. 
Apply to the offices of the exhibition, 16 Woodside- 
terrace, Glasgow, C.3. Tel. Douglas 8811. See 
ENGINEERING, June 11, page 739. 


NATIONAL HANDICRAFTS AND Hossics EXHIBITION.— 
Thurs., Sept. 2, to Sat., Sept. 11, at the Central 
Hall, Westminster, London, S.W.1. Organised by 
Henderson Exhibitions, Ltd., 74 Holland Park, 
London, W.11. Tel. PARk 7360. 

STRASBOURG INTERNATIONAL INDUSTRIAL Fair.—Sat., 
Sept. 4, to Sun., Sept. 19. Agents: Auger and 
Turner Group, Ltd., 40 Gerrard-street, London, 
W.1. Tel. GERrard 6671. 

LEIPZIG INTERNATIONAL TRADE Fair.—Sun., Sept. 5, 
to Wed., Sept. 15. Agents: Willoughby and 
Young, 6A Smith-street, London, S.W.3._ Tel. 
SLOane 1594. 


COLOGNE INTERNATIONAL AUTUMN’ Fair.—Sun., 
Sept. 5, to Tues., Sept. 7, for household goods and 
hardware. Sun., Sept. 12, to Tues., Sept. 14, for 
textiles, leather and fancy goods. Sun., Sept. 12, 
to Wed., Sept. 15, for foreign groups’ collective 
exhibits. Agent: Mr. Neven du Mont, 123 Pall 
Mall, London, S.W.1. Tel. WHiItehall 8211. 


FRANKFURT INTERNATIONAL AUTUMN Fair.—Sun., 
Sept. 5, to Thurs., Sept. 9. Agents: Lep Transport 
Ltd., Sunlight Wharf, Upper Thames-street, 
London, E.C.4. Tel. CENtral 5050. 


FLYING DISPLAY AND EXHIBITION, FARNBOROUGH.— 
Mon., Sept. 6, to Sun., Sept. 12, at Farnborough, 
Hampshire. Open to the public on Fri., Sat. and 
Sun., Sept. 10, 11 and 12, only. Organised by the 
Society of British Aircraft Constructors, Ltd., 
32 Savile-row, London, W.1. Tel. REGent 5215. 

ROYAL NETHERLANDS Fair.—Tues., Sept. 7, to 
Thurs., Sept. 16, at Utrecht, Holland. Agent: Mr. 
W. Friedhoff, 10 Gloucester-place, London, W.1. 
Tel. WELbeck 9971. 

WELSH INDUsTRIES FAIR.—Wed., Sept. 8, to Sat., 
Sept. 18, at Sophia Gardens Pavilion, Cardiff. 
Organised by the National Industrial Development 
Council of Wales and Monmouthshire Ltd., 17 
Windsor-place, Cardiff. Tel. Cardiff 23049. 


WAVE RESEARCH ConGrEsSs.—Wed., Sept. 8, to Sat., 
Sept. 11, at Grenoble, France. Held under the 
auspices of the Council on Wave Research of the 
Engineering Foundation, University of California. 
Communications to the Coast Engineering Con- 
gress, Ecole Nationale Supérieure d’Electrotech- 
nique et d’Hydraulique, 44-46 Avenue Félix Viallet, 
Grenoble. 

INTERNATIONAL HANDICRAFTS, HOME CRAFTS AND 
Hossigrs ExHIBITION.—Thurs., Sept. 9, to Thurs., 
Sept. 23, at Olympia, London, W.14. Exhibition 
office: 24 Store-street, London, W.C.1. _ Tel. 
MUSeum 9792. 

OpEN-HEARTH FURNACE FLAMES.—Fri., Sept. 10, 
at 39 Elmbank-crescent, Glasgow, C.2. All-day 
conference organised by the West of Scotland Iron 
and Steel Institute. Applications to be addressed 
to the Institute at the above address. Tel. Central 
5181. See ENGINEERING, June 4, page 710. 

West CouNTRY INTERNATIONAL FAIR.—Sat., Sept. 11, 
to Sat., Sept. 25, at Bristol. Organised by Regional 
Exhibitions, Ltd., Salfords, Surrey. Tel. Horley 64. 


RADIO AND TELEVISION EXHIBITION (20TH) and 
ELECTRICAL Domestic APPLIANCES EXHIBITION.— 
Sat., Sept. 11, to Mon., Sept. 20, at Milan. For 
Italian goods only. Applications to the exhibition 
Offices, Via Donizetti, Milan. 

First INSTRUMENT CONGRESS AND EXPOSITION.— 
Mon., Sept. 13, to Fri., Sept. 24, in the Com- 
mercial Museum and Conference Hall, Philadelphia. 
Sponsored by the Instrument Society of America. 
Apply to the manager, Mr. Richard Rimbach, 
ey! | a Pittsburgh 12, Pennsylvania, 


EUROPEAN MACHINE TOOL EXHIBITION (FOURTH).— 
Tues., Sept. 14, to Thurs., Sept. 23. Apply to the 
Machine Tool Trades Association, Victoria House, 
Southampton-row, London, W.C.1. Tel. HOL- 
born 4667. 

PuBLic LIGHTING CONFERENCE AND EXHIBITION.— 
Tues., Sept. 14, to Fri., Sept. 17, at the Pavilion, 
Devonshire Park, Eastbourne. Organised by the 
Association of Public Lighting Engineers, 22 
— London, W.C.2. Tel. TEMple Bar 

ip 


Sussex INpustrics Fair (8th ANNUAL).—Wed., 
Sept. 15, to Sat., Sept. 25, at the Corn Exchange, 
Brighton. Organised by the Federation of Sussex 
Industries, Ltd., 32 Duke-street, Brighton 1. Tel. 
Brighton 26189. 

INTERNATIONAL TECHNICAL AND INDUSTRIAL EXHI- 
BITION.—Sat., Sept. 18, to Sun., Oct. 3, at Charleroi, 
Belgium. Offices: Hotel de Ville, Charleroi. 
Agents: Auger and Turner Group Ltd., 40 Gerrard- 
street, London, W.1. Tel. GERrard 6671. 


FOODSTUFFS AND PACKAGING Fair.—Mon., Sept. 20, 
to Thurs., Sept. 30, at Parma. Apply to the 
British Chamber of Commerce for Italy, 37 Corso 
Venezia, Milan; or to Auger and Turner Group, 
Ltd., 40 Gerrard-street, London, W.1. Tel. 
GERrard 6671. 

MELBOURNE ROYAL AGRICULTURAL SHOW (64TH).— 
Thurs., Sept. 23, to Sat., Oct. 2. Organised by 
the Royal Agricultural Society of Victoria, 
Melbourne. 

INTERNATIONAL COMMERCIAL MOTOR TRANSPORT 
ExHIBITION.—Fri., Sept. 24, to Sat., Oct. 2, at Earl’s 
Court, London, S.W.5. Organised by the Society 
of Motor Manufacturers and Traders, Ltd., 
148 Piccadilly, London, W.1. Tel. GROsvenor 
4040. 


ASLIB ANNUAL CONFERENCE.—Fri., Sept. 24, to Mon., 
Sept. 27, at Church House, London, S.W.1. 
Further information obtainable from the secretary, 
Aslib, 4 Palace-gate, London, W.8. Tel. WEStern 
6321. 

METZ INTERNATIONAL TRADE Fair.—Sat., Sept. 25, 
to Mon., Oct. 11. Agents: Auger and Turner 
Group, Ltd., 40 Gerrard-street, London, W.1. 
Tel. GERrard 6671. 

GERMAN INDUSTRIES EXHIBITION.—Sat., Sept. 25, 
to Sun., Oct. 10, at Berlin. Agents: Gardiner 
Travel Service, 189 Regent-street, London, W.1. 
Tel. REGent 1416. 

BusINEss EFFICIENCY ExHIBITION.—Mon., Sept. 27, 
to Sat., Oct. 2, at the City Hall, Manchester. 
Organised by the Office Appliance and Business 
Equipment Trades Association, 11-13 Dowgate- 
hill, London, E.C.4. Tel. CENtral 7771. 

IRON AND STEEL ENGINEERS’ EXHIBITION.—Tues., 
Sept. 28, to Fri., Oct. 1, at Cleveland, Ohio. 
Sponsored by the Cleveland Association of Iron 
and Steel Engineers. Manager: Mr. T. J. Ess, 
1010 Empire Building, Pittsburg 22, Pennsylvania, 
U.S.A. 


INTERNATIONAL ENGINEERING Fair.—Wed., Sept. 29, 
to Sun., Oct. 10, at Turin. Apply to the British 
Chamber of Commerce for Italy, 37 Corso Venezia, 
Milan; or to Auger and Turner Group, Ltd., 
40 Gerrard-street, London, W.1. Tel. GERrard 
6671. 


RADIO, TELEVISION AND ELECTRONICS EXHIBITION.— 
Sat., Oct. 2, to Sun., Oct. 10, in Paris. Organised 
by the Salon de la Radio, de la Télévision et de 
l’Electronique, 23 Rue de Lubeck, Paris, 16e. 


Brewers’ ExuHipirion.—Mon., Oct. 4, to Fri., 
Oct. 8, at Olympia, London, W.14. Apply to 
Trades Markets and Exhibitions Ltd., 623 Grand 
Buildings, Trafalgar-square, London, W.C.2. Tel. 
WHiltehall 1371. 

INTERNATIONAL PLASTICS EXHIBITION.—Tues., Oct. 
5, to Sun., Oct. 17, at Oslo. Organised by the 
Forening for Norsk Plastindustri, 538 Munkedams- 
veien, Oslo. 

ELECTRICAL AND Rapio ExposiTION.—Wed., Oct. 6, 
to Sat., Oct. 23, at Melbourne, Australia. Organised 
by the Electrical and Radio Federation (Victoria), 
Dominion Chambers, 59 William-street, Mel- 
bourne, C.1. 


EASTERN CANADA ALL-ELECTRIC SHOow.—Wed., 
Oct. 6, to Sun., Oct. 10, at Montreal. Organised 
by Eastern Canada Exhibitions Inc., East Montreal, 
Canada. 

INTERNATIONAL Motor Car, CYCLE AND SPORTS 
ExHIBITION  (41sT).—Thurs:, Oct. ~7, to Sun., 
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Oct. 17, in Paris. Organised by the Chambre 
Syndicat des Constructeurs d’Automobile Grand 
Palais, 111 Avenue Alexandre, Paris, 8e 


NATIONAL CHEMICAL EXPOSITION (EIGHTH).—Tues., 
Oct. 12, to Fri., Oct. 15, at the Coliseum, Chicago. 
Manager: Mr. James J. Doheny, 86 East Randolph- 
street, Chicago, Illinois, U.S.A. 


ENGINEERING INDUSTRIES ASSOCIATION: LONDON 
REGIONAL DispLay.—Tues., Oct. 12, to Thurs., 
Oct. 14, at the Royal Horticultural Society’s New 
Hall, Greycoat-street, London, $.W.1. Apply to 
the secretary of the Assocation, 9 Seymour-street, 
a London, W.1. Tel. WELbeck 

41. 

X-Ray APPARATUS EXHIBITION.—Tues., Nov. 23, 
to Fri., Nov. 26, at the Royal Horticultural Hall, 
Vincent-square, London, S.W.1. Organised in con- 
junction with the congress of the British Institute of 
Radiology, 32 Welbeck-street, London, W.1. Apply 
to Mr. A. Beetlestone, Mullard, Ltd., New-road, 
Mitcham Junction, Surrey. Tel. Mitcham 2071. 

*PACKAGING EXHIBITION, FOURTH INTERNATIONAL.— 
Tues., Jan. 18, to Fri., Jan. 28, 1955, at Olympia, 
London, W.14. Organised by Provincial Exhibi- 
tions, Ltd., City Hall, Deansgate, Manchester. 
Tel. Deansgate 6363. 

*BusINEsS EFFICIENCY EXHIBITION.—Tues., Feb. 8, to 
Fri., Feb. 11, 1955, at the Granby Halls, Leicester. 
Organised by the Office Appliance and Business 
Equipment Trades Association, 11-13 Dowgate- 
hill, London, E.C.4. Tel. CENtral 7771. 


*ASTE WESTERN INDUSTRIAL ExPOsITION.—Mon., 
Mar. 14, to Fri., Mar. 18, 1955, at Los Angeles, 
California. Organised by the American Society of 
Tool Engineers, 10700 Puritan-avenue, Detroit 38, 
Michigan, U.S.A. 


*(A.S.E.E.) ELECTRICAL ENGINEERS’ EXHIBITION.— 
Tues., Mar. 15, to Sat., Mar. 19, 1955, at Earl’s 
Court, London, S.W.5. Sponsored by the Asso- 
ciation of Supervising Electrical Engineers, 54 
Station-road, New Barnet, Hertfordshire. Apply 
to Mr. P. A. Thorogood, Electrical Engineers 
(A.S.E.E.) Exhibition, Ltd., 23 Bloomsbury- 
square, Londen, W.C.1. Tel. MUSeum 3450. 


*FacTORY EQUIPMENT EXHIBITION (THIRD).—Mon., 
Mar. 28, to Sat., April 2, 1955, at Earl’s Court, 
Londen, S.W.5. Apply to Mr. J. E. Holdsworth, 
117 Kingsway, London, W.C.2. Tel. HOLborn 
1414. 

*AMERICAN CHEMICAL SOCIETY’s NATIONAL CON- 
FERENCES.—Tues., Mar. 29, to Thurs., April 7, 
1955, at Cincinnati, Ohio, U.S.A.; and Sun., 
Sept. 11, to Fri., Sept. 16, 1955, at Minneapolis, 
Minnesota, U.S.A. Apply to the executive 
secretary, American Chemical Society, 1155 
Sixteenth-street, NN.W., Washington 6, D.C., 
U.S.A. 


*PHysICAL SOCcIETY’S EXHIBITION OF SCIENTIFIC 
INSTRUMENTS AND APPARATUS (39TH).—Mon., 
April 25, to Thurs., April 28, 1955, at the Royal 
Horticultural Hall, Vincent-square, London, S.W.1. 
Organised by the Physical Society, 1 Lcwther- 
gardens, South Kensington, London, S.W.7. 
Tel. KENsington 0048. 


*ACHEMA XI GERMAN CHEMICAL APPARATUS CON- 
GRESS AND EXHIBITION.—Sat., May 14, to Sun., 
May 22, 1955, at Frankfurt-on-Main. Organised 
by Dechema Deutsche Gesellschaft fiir chemisches 
Apparatewesen, Rheingau-Allee 25, Frankfurt- 
on-Main. 

*BriTIsH PLAsTics EXxHIBITION.—Wed., June 1, to 
Sat., June 11, 1955, at Olympia, London, W.14. 
Organised by “ British Plastics,” Dorset House, 
Stamford-street, London, S.E.1. Tel. WATerloo 
3333. 


*WorRLD PETROLEUM CONGRESS.—Mon., June 6, to 
Wed., June 15, 1955, in Rome. Apply to the secre- 
tary, Institute of Petroleum, 26 Portland-place, 
London, W.1. Tel. LANgham 2250. 


*BusINess EFFICIENCY EXHIBITION.—Mon., June 6, to 
Thurs., June 16, 1955, at Olympia, London, W.14. 
Organised by the Office Appliance and Business 
Equipment Trades Association, 11-13 Dowgate- 
hill, London, E.C.4. Tel. CENtral 7771. 


*PRINTING, MACHINERY AND ALLIED TRADES EXHIBI- 
TION (10TH).—Tues., July 5, to Sat., July 16, 1955, 
at Olympia, London, W.14. Promoted by the 
Association of British Manufacturers of Printers’ 
Machinery (Proprietary) Ltd., Clifford’s Inn, 
London, E.C.4. Organisers: F. W. Bridges and 
Sons, Ltd., Grand Buildings, Trafalgar-square, 
London, W.C.2. Tel. WHitehall 0568. 


*ENGINEERING, MARINE, WELDING AND FOUNDRY 
TRADES EXHIBITION (20TH).—Thurs., Sept. 1, to 
Thurs., Sept. 15, 1955, at Olympia, London, W.14. 
Organised by F. W. Bridges and Sons, Ltd., Grand 
Buildings, London, W.C.2. Tel. WHitehall 0568. 
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The anhydrite drills and their associated mechanisms are mounted on trunnions at the outer end of a telescopic jib, which is also able to rotate about its own 


axis and is attached by trunnions to a turntable. 


DRILLING ANHYDRITE ROCK 
DEVELOPMENTS AT BILLINGHAM MINE 


Beneath the Imperial Chemical Industries fac- 
tory at Billingham-on-Tees, 800 ft. down, is a 
vast mine surrounded by almost limitless quanti- 
ties of calcium-sulphate rock, commonly known 
as anhydrite, a mineral used in the production 
of sulphuric acid, fertilisers and cement. The 
workings, extending over an area of 14 square 
miles, are being enlarged at the rate of an acre 
per week, and the equipment used for claiming 
the rock is continually being studied and 
improved. More than any other factor the 
need for a cheap fertiliser has influenced the 
company’s plans for extensive modernisation of 
the tools employed, although the last war with 
its labour shortages has also been a contributory 
factor. In our issue of’ April 11, 1952, page 
457, we described a shot-firer’s carriage which 
had then recently been introduced into the 
mine to facilitate charging vertical faces measur- 
ing up to 24 ft. by 18 ft. Recently the work of 
modernisation was taken a step further by the 
introduction of the twin electric rotary drills 
and carriage illustrated above. 

When the mine’s first shaft was sunk in 1927, 
the material was won by hand, with picks and 
shovels, but by 1936 the working had been 
completely mechanised. To-day, 150-h.p. self- 
tipping Diesel trucks have replaced the under- 
ground rail haulage; the largest and heaviest 
types of Joy loaders are used; a full-size rock 
crushing plant is housed in a 90-ft. pit below the 
mine floor; bull dozers level the underground 
roadway; and the drilling and shot firing is 
performed by the equipment already mentioned. 
Also below ground are air-conditioned work- 
shops lit by fluorescent lamps and equipped 
to service completely all the machines within the 
mine; a canteen fitted out as a cinema; and 
washrooms with personal lockers and showers. 


DEVELOPMENT OF DRILLING 
TECHNIQUE 


From the opening of the mine, drilling had 
been carried out with pneumatic percussive drills, 
generally post-mounted, and because of the 
nature of the setting property of anhydrite fines 
and the subsequent processing of the rock, 
dry drilling only could be used. This resulted 
in low production rates and unpleasant con- 
ditions prejudicing the recruitment of labour. 


In 1929 experiments were made with a 2}-h.p. 
electric rotary drill and Widia-tipped bits but the 
results did not justify their use. Development 
of tungsten-carbide tipped bits led, in 1947, to 
tests, based on German experience of drilling 
anhydrite, which encouraged the design and 
manufacture of prototype drilling equipment. 
When tested in 1949, results were once more 
unsatisfactory with the result that all previous 
knowledge was discounted and work com- 
menced again from the beginning, a theoretical 
appreciation of the factors affecting drilling with 
any combination of drills, bits, rigs and men 
being made. 

In 1950, this appreciation was completed 
showing that there was much to be gained from a 
considerable investment in a development pro- 
gramme. The problem was stated generally 
as the development of a drill and accessories 
capable of economically drilling 13-in. diameter 
blast holes in a face of 18 ft. to 24 ft. wide by 
12 ft. to 22 ft. high at a peak rate of 4,500 ft. 
per shift of seven working hours and that the 
drillings must be removed from the hole by the 
conveying action of the drill scroll. At present 
the fastest possible penetration rate is about 
10 in. per 100 r.p.m. and the carbide tips last 
longest when used at this rate. To drill anhydrite 
a pressure between 800 and 3,000 lb. must be 
applied to the bit depending upon the sharpness 
of the bit. If the figure of 3,000 Ib, is exceeded 
there is a danger of shattering the bit. 

The penetration rate used is determined by 
considerations based on the lowest cost per foot 
and does not approach the fastest speeds. A 
limiting factor is the frequency with which the 
driller has to change bits on the two drills he is 
operating; the rate at which the bit wears, and 
hence the footage which may be obtained from 
identical bits under similar conditions, all of which 
are dependent upon the nature of the rock being 
drilled. These conditions vary from area~to 
area throughout the mine and across the working 
face. Extremes of between 10 ft. and 150 ft. 
regrind life have been encountered. The depth 
of hole normally drilled is 10 ft. and this is 
carried out where possible without changing the 
rod. 

The development work culminated in the 
delivery of a 34-h.p. electric rotary drill which 


Thus they can be placed in any position or angle desired to drill blast holes, 13-in. diameter 10 ft. deep, on 


a face of 18 ft. by 24 ft., and then turned as shown to drill the outer surfaces. The machine is controlled by one operator. 


was a scaled up version of the Jeffrey A6 coal 
drill employing the conventional manually- 
operated saucer-clamp mounting; this, however, 
proved unsatisfactory for a number of reasons, 
including the frequent rod changes necessary for 
a 10-ft. hole. These limitations were overcome 
later in an experimental drill which successfully 
self-started and drilled to a depth of 10 ft. 


DRILL MOUNTING 


Attention was then directed toward the type 
of mounting necessary and ideas based around 
the design of the 5-h.p. Hardypick drifter-rig 
mounting resulted in a suitable arrangement. 
Many problems had to be overcome -— the 
lifting capacity of each jib at 20-ft. outreach had 
to be equal to that of a 10-ton Coles crane — and 
the prototype, mounted on a caterpillar-tracked 
carriage designed to carry twin jibs, was com- 
pleted in 1952. The first drill designed for use 
with this carriage followed later. 

After development work had shown that 
drilling with two drills mounted could success- 
fully be undertaken on the tracked chassis, other 
considerations made it desirable to replace this 
chassis by one fitted with pneumatic tyres. As 
a result the first drill was transferred to an 
A.E.C. Mammoth Major chassis, fitted with a 
11-3-litre Diesel engine, and the second drill 
added later to complete the machine shown in 
the illustrations. 

Before this machine commences production 


The claws of the feeler rams are thrust against 

the rock, pre-loading the jibs to 3,000 Ib. This 

reduces the likelihood of distortion of the drill 
or binding in the hole. 
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work one drill remains to be modified to agree 
with the latest design knowledge. The transfer 
of the equipment from the tracked chassis has 
increased the overall height 18 in. above the 
standard figure for future designs. 

ne man can operate the machine and direct 
the drills from a portable push-button switch-box 
that can be held in one hand and is connected 
with the machine by a trailing cable. This 
arrangement allows the operator to observe and 
control the alignment of the drill from the most 
advantageous position. The complete set of 
controls are shown below; on the left is the port- 
able box which can be plugged in to control either 
drill; and on the right is a box mounted on the 
chassis frame with duplicate controls. When 
the drill has been positioned the button marked 
“feed”? is pressed bringing into position feeler 
rams which preload the jib to a figure of 3,000 Ib., 
drilling commences automatically and the drill 
retracts when the pre-set depth is reached. 
Should the necessity arise, the drill can be 
retracted and started again by the use of other 
buttons on the panel. 


DRILL MECHANISM 


The drill unit mounted at the end of the jib 
is driven by a 5-h.p. electric motor foot-mounted 
on the underside of the drill frame. The rotor 
shaft is extended rearwards to drive a Plessey 
hydraulic pump and the front extension engages 
a two-stage epicyclic reduction gearbox with a 
ratio of 26 to 1. From the gearbox a chain 
transmits the drive direct to one of two feed 
screws which are coupled together by a gear 
train. 

The feed screws are supported at both ends 
of the drill by roller bearings and transmit the 
drive to the drill head which is designed to 
travel along these screws inside the frame. The 
forward motion is transmitted by a 1-in. pitch 
single-start left-hand Acme thread 12 ft. 8§ in. 
long, and two diametrically opposite keyways 
cut in the feed screws drive gears that are free 
to slide along the screws. Both gears mesh with 
a single driveshaft gear which extends forward 
through the drill head to the drill chuck. 

The drive shaft also extends back to a dog 
clutch, mounted on a separate shaft, which has 
a gear formed on it that engages the feed nuts 
on the screws. When the clutch shaft is held 
forward the drive-shaft gear drives the dog 
clutch which in turn drives the feed nuts giving 
a forward motion of 13-5 in. per minute to the 
drill head, and the drill, driven direct from the 
feed screws by gears of equal size, rotates at 
140 r.p.m. When the dog clutch is withdrawn 
it engages stationary dogs on the casing and 
prevents rotation of the feed nuts giving a 





On the left is the portable push-button control 
box which can be carried in one hand and 
attached by a flexible cable to the drill. It 
enables the operator to control fully all movements 
of the jib while standing nearby. The panel 
shown on the right is mounted on the vehicle tail 
and carries duplicate controls for each drill. 












For travelling about the mine the jibs and drills are stowed in the forward position as shown. 


retraction rate of 140 in. per minute. There 
is also a neutral position for the clutch, only 
obtainable when the drill is fully retracted. 

The clutch is operated by a lever which engages 
with a block linked to an 8-mm. pitch chain. 
The chain is endless, running around a sprocket 
at each end of the drill frame, and is moved by 
a Lucas electric starter-motor mounted at the 
front of the frame. To prevent the lever 
moving due to the motion of the head it is 
pivoted so that the chain drag tends to maintain 
the set position and the chain wheels idle. 

A number of Londex type-QO switches are 
arranged along the drill frame in such a manner 
that the drill head closes them in passing. 
Any one of the switches can be set to operate 
the clutch and cause the drill to retract after 
drilling a pre-selected length, the hole lengths 
varying by 6 in. from 8 ft. to 10 ft. If the 
switches fail the retraction gear is operated at 
10 ft. by a fixed stop. 

The drill frame comprises 2-in. by 2-in. by 
~;-in. angle members which form the four 
corners of the frame and carry the front and 
rear casings. They are tied at 20-in. intervals 
by bulkheads of 2-in. wide aluminium-alloy bar 
and stiffened by 1-in. angle diagonals between 
the bulkheads. The frame top is made from 
}-in. plate lightened by 5-in. diameter holes 
equally spaced along it and the bottom is solid 
4-in. plate. 

Running the full length of the frame are 
guide rails which are formed from angle and 
support the drill head. Also supported by 
the rails is a carrier which supports the drill 
rod and feed screws between the drill head and 
front of the frame. All the moving parts are 
within the frame so that the operator has com- 
plete protection against contact with rotating 
parts. 

The drill chuck is of the usual type for work 
of this nature, being bored to receive the circular 
shank of the rod and the front face slotted 
to transmit the drive to the 13-in. diameter drill 
rod. The rod is held in place by an Allen screw. 


PRE-LOADING OF JIB 


Mounted on each side of the drills are two 
feeler rams consisting of a hydraulic cyclinder 
with a circular claw attached to the nose of the 
piston rod. Their function is to prevent move- 
ment of the drill and trunnion mounting while 
drilling, in order to prevent the drill rod binding 
in the hole and to hold the drill rod guide 
immovable so that drilling is started without 


difficulty. The pistons force the claw against 
the rock face adjacent to the drill before drilling 
commences and pre-load the jib to 14 tons, about 
3,000 lb. This pre-load takes up all bearing 
clearances but the resultant deflection of the 
jib results in an end movement of several inches. 

The drill thrust tends to deflect the jib further 
and to prevent this a device built into the system 
reduces the pressure in the feeler rams as the drill 
thrust increases so that the original pre-load 
figure of 3,000 lb. is held. In practice, slight 
leaks occur in the circuit and oil has to be 
pumped into the rams to sustain the load. 

The pressure which must be applied to the drill 
bit in order to drill anhydrite, as already stated, 
varies between 800 and 3,000 lb., dependent on 
the sharpness of the bit and rising progressively as 
the bit wears. The pressure applied to the bit, 
however, cannot be allowed to exceed 3,000 Ib. due 
to the danger of shattering the bit. At present 
bits are being removed for regrinding when they 
require a thrust of 2,240 Ib. 


MOUNTING MECHANISM 


This complete drill unit is mounted on trun- 
nions at the front of a telescopic jib fabricated 
from aluminium sections. Each jib is made 
in halves so that the drill may rest inside the 
jib for drilling holes on the jib centre-line. 
Each half of the jig houses a 2-in. diameter double- 
acting ram which serves to extend or retract the 
jib, and hydraulic rams pivot the drill frame 
about its trunnion. The opposite end of the 
jib is also mounted on trunnions and the jib is 
pivoted about these by the action of 43-in. 
diameter rams, the base of which are pinned to 
the turntable top plate. These rams are double- 
acting and are used to raise the jib through 90 deg. 

Four bronze bearings housed within the 
trunnion castings support a 6-in. diameter thick- 
walled 3-per cent. chromium-steel jib centre-tube 
which forms the base of the jib. A 2-h.p. 
jib-rolling motor mounted on the trunnion casting 
drives gears and a chain to impart a rotational 
speed of 4 r.p.m. 

The turntable supporting the jib is powered by 
two single-acting rams of 43-in. diameter which 
impart 220 deg. of rotation. The main turntable 
brake is of the expanding type with two Ferrodo 
shoes pressing against a stationary brake drum 
attached to the inner diameter of the turntable 
track ring. The track ring is formed from 
6-in. by 34-in. channel and above the ring are 
ten roller assemblies bolted to a }-in. by 64-in. 
diameter top plate. 
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The turntables are welded to the sole plate of a 
sub-frame which consists of 9-in. by 3-in. channel 
and the whole unit is bolted to the vehicle chassis. 
Ballast boxes are mounted at the forward end of 
the sub-frame together with outrigger jacks, 
which were fitted to give additional support, 
but so far there has been no occasion to use the 
jacks. 


ENGINE DE-RATED 


The vehicle chassis has a fully-articulated 
rear bogie with a drive to both axles and the rear 
springs have been replaced by solid balance 
beams. The five-speed gearbox, in conjunction 
with a 104 to 1 differential and 11-in. by 20-in. 
14-ply tyres, gives a maximum road speed of 
21 m.p.h. at a gross loading of 24 tons. In use 
the speeds are limited to 10 m.p.h. The Diesel 
engine is de-rated from 150 brake horse-power 
to 100 brake horse-power at 1,800 r.p.m., to 
ensure that the exhaust does not contain more 
than 1,000 p.p.m. of oxides of nitrogen or 
2,000 p.p.m. of carbon monoxide under full load 
conditions to permit underground operation 
without endangering the personnel. 

The chassis complete with drilling equipment is 
considered quite capable of negotiating gradients 
of 1 in 4; originally the design specification only 
called for gradients of 1 in 8 but steep gradients 
were discovered in the mine due to the strata 
making a change necessary. While travelling 
about the mine, the drills are stowed in a forward 
position as shown on the previous page. 
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SHELL MOULDING 
MACHINE 


The Polygram Casting Company, Limited, 
Power-road, Gunnersbury, London, W.4, have 
added a hand-operated, two-station machine 
to their range of shell moulding equipment. 
In this machine, the two pattern plates are placed 
side by side and outside them are the dump 
boxes. The pattern plates are swung outwards 
on to the dump boxes, which are inverted by 
hand for investment. The mould is cured by 
gas heating and ejection takes place at the curing 
station. The heat is reflected on to the shell 
by the cover plates from burners situated in the 
main body. Springless ejection is used. 

The overall dimensions of the machine are 
8 ft. 3 in. by 3 ft. 5 in. by 3 ft. 2 in. and the 
standard model will take two pattern plates up 
to 14 in. by 12 in. A machine for larger plates 
is also available. It is intended for use as a 
pilot plant, or where small numbers of moulds 
are required, and is capable of producing up to 
60 shells per hour, 
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OPEN-HEARTH FURNACE FLAMES 
AND OUTPUT 


Glasgow Conference 


Preprints of the papers to be presented at the 
conference on ‘“‘Open-Hearth Flames and 
Output” to be held in Glasgow under the 
auspices of the West of Scotland Iron and Steel 
Institute, on Friday, September 10, are now 
available. They comprise ‘The Combustion 
and Radiation Characteristics of Oil and Coke- 
Oven Gas Jet Flames,” by Professor M. W. 
Thring; ‘* Making Praducer Gas a Competitive 
Fuel,” by Dr. G. W. C. Allan; “ Improvements 
in Firing Coke-Oven Gas and Liquid Fuels,” 
by Mr. J. A. Leys; ‘* Flame Characteristics and 
Melting Rates,” by Mr. E. J. Burton; and “ The 
Use of Various Fuels on the Open-Hearth 
Furnace,” by Mr. W. B. Wright. Applications 
to attend the conference should be addressed to 
the secretary of the Institute, 39 Elmbank- 
crescent, Glasgow, C.2, 





The new servicing hangar in which aircraft are prepared for flight trial. 
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Here, instruments are 


installed, the machines are weighed and general overhauls are completed. 


PROVING AIRCRAFT FOR MILITARY 
SERVICE 


THE AIRCRAFT AND ARMAMENT EXPERIMENTAL 
ESTABLISHMENT 


As recorded in a Weekly Survey note, the Aircraft 
and Armament Experimental Establishment 
(A. & A.E.E.) recently invited representatives 
of the Press to see the type of work carried out 
there and some of the facilities available for it. 
The purpose of A. & A.E.E., which is situated 
on Boscombe Down, Wiltshire, is to carry out 
service acceptance trials on all aircraft, armament 
and other equipment destined for service with 
the Royal Air Force and the Royal Navy. 

Illustrated above is a new hangar in which 
the aircraft are prepared for flight trials. Here 
the necessary instruments are installed, the 
machine is weighed, and general servicing and 
overhaul operations are carried out. Designed 
by the Air Ministry Works Directorate, the 
structural steel work has been erected by Redpath 
Brown and Company, Limited, Albion-road, 
Edinburgh, 7. 

On the two longer sides, the hangar is fitted 
with Esavian folding and sliding doors, giving 
a clear door opening of 60 ft. high by 250 ft. 
long. The depth of the hangar is 200 ft. For 
winter conditions, a most effective heating system 
is provided by Crittall radiant steam-heated 
panels suspended from the roof structure, and, 
in addition, when the hangar doors are opened, 
hot air is blown in, through floor grilles disposed 
in front of the doorways, by four fans installed 
in the corners of the hangar. For handling 
heavy components and engines, three overhead 
gantries, of 10-ton, 6-ton, and 3-ton capacity, 
are currently being installed. 


120-TON WEIGHBRIDGE WITH 
ADJUSTABLE PLATFORM 


To expedite the work of weighing and deter- 
mining the centre of gravity of the aircraft, the 
hangar is equipped with what is probably the 
largest and most adaptable aircraft weighing 
machine in the United Kingdom. In the illus- 
tration at the top of the opposite page, a Hastings 
aircraft is shown on the Parsons weighbridge. 
The main-wheel platforms are 36 ft. wide (span- 
wise) by 24 ft. long, with a 20-ft. wide space 
between them, so that they are capable of accom- 
modating aircraft of unusually wide track. Each 
main scale has a capacity of 60 tons and is 
accurate when fully loaded to within + 5 Ib. 


A third platform for accommodating the nose 
or tailwheel can be loaded up to 15 tons. It is 
supported on a lifting mechanism housed in a 
pit 30 ft. long. 

The lifting mechanism provides a height range 
of from 3 ft. below floor level to 10 ft. above floor 
level, to enable the vertical location of the centre 
of gravity to be determined. This platform can 
be traversed over the whole length of the 30-ft. 
pit to allow for widely varying aircraft configura- 
tions. Both traversing and lifting motions are 
electrically operated and can be remotely con- 
trolled. The loads are measured by steelyards 
below floor level. 


PUNCHED-CARD AUTOMATIC FLIGHT 
RECORDER 


Examples of some of the types of instrumenta- 
tion in use and under development were set 
out in a static exhibition. In evaluating the 
handling characteristics of an aircraft over the 
complete range of speeds and altitudes, a vast 
quantity of data on loads, angular velocities, 
and the various parameters affecting the measure- 
ments is concerned, where the ordinary automatic 
observer, of the type in which an array of 
instrument dials is recorded photographically, 
is employed, the work of visual interpretation 
and analysis is considerable. 

Electrically generated trace recorders are, 
therefore, employed increasingly. These are 
generally French and are of the mirror-galvano- 
meter type in which a continuous trace is 
recorded photographically against a time base. 
Records of this type can be analysed with a 
trace reader. 

A new development in automatic instrument 
observation is the use of a digital’ recorder, a 
prototype machine now being in process of 
manufacture. With this system, each test 
instrument will record on a punched tape, and 
the records are subsequently interpreted in an 
electronic analyser. 


RAPIDLY STABILISING RESISTANCE 
THERMOMETERS 
In addition to assessing the flying qualities, 
it is also necessary to check the satisfactory 
operation of the various aircraft systems — cabin 
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air conditioning, canopy de-misting, noise level, 
anti-icing, fuel, electrical and hydraulic systems, 
etc. - under every operating condition likely to 
be encountered. (It is interesting to note that 
in the course of work on ice formation, compre- 
hensive statistics on probable icing conditions 
over the whole of the United Kingdom are 
being acquired.) With increasing cabin tempera- 
tures, conventional types of resistance thermo- 
meters have been found to require periods up to 
3 hour to stabilise their readings. The engineer- 
ing division, whose duty it is to carry out such 
tests, have therefore devoted much attention to 
instruments for speeding up this work, and have 
developed a portable thermometer in which the 
temperature stabilises within 4 minute. In 
this instrument, the resistance coil is encased 
in a light Perspex casing, sprayed with an 
aluminium coating 0-00025 in. thick in order to 
minimise solar-radiation effects. 


GROUND JETTISONING TESTS 


Another aspect of the work of the engineering 
division was demonstrated at the blower tunnel, 
which is used for determining the satisfactory 
behaviour of jettisonable canopy hoods, drop 
tanks, escape hatches, etc., before they are 
tested in flight. The blower tunnel comprises 
a nozzle, adjustable for height and incidence, 
which directs a stream of air over a static aero- 
plane or test specimen. Two nozzles are avail- 
able — one of 6 ft. diameter, giving a maximum 
speed of 220 knots, and one of 4 ft. diameter 
with a maximum speed of 290 knots. The 
minimum speed is about 60 knots. The air 





The weighbridge inside 
the hangar has a capa- 
city of 120 tons. The 
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flow is supplied by four Merlin engines each 
driving a 10-bladed fan. To salvage the com- 
ponent released during the test, it is lashed by 
two light cables, which exercise no restraint 
during the initial movement of the component, 
but which direct it at the end of its upward 
travel against a system of restraining cables. 
The illustration below shows a Vulcan fuselage 
specimen being tested for satisfactory canopy 
jettisoning; the 6-ft. nozzle is in use in this test. 


GAS-CONCENTRATION MEASUREMENT 


In the static exhibition, the work of the 
armament division was illustrated by several 
interchannel instruments designed to record 
rates of gunfire against a time base. In one 
of these instruments, a four-channel pen recorder, 
the time base is regulated by a 50-c.p.s. tuning 
fork to an accuracy of +4 per cent. In 
addition to determining that the weapon can 
be aimed and fired accurately under all possible 
flight conditions and at extreme temperatures, 
it is necessary to ensure that the blast and 
vibration have no adverse effects on the aircraft 
and that toxic or explosive gases do not accumu- 
late in the gun bays. For the latter purpose, a 
gas-concentration meter has been developed in 
which a gear-type pump blows gas from the 
gun bays over a platinum filament. The presence 
of toxic cases causes the electrical resistance of 
the filament to change. The latter, which is 
temperature-compensated, is connected in a 
Wheatstone-bridge circuit, indication being by 
a micro-ammeter visible to the pilot. 

All types of parachute and airborne stores 


The blower tunnel in 
which tests of drop 
tank or canopy jettisons, 
hatch security, etc., are 
carried out to ensure 
satisfactory operation 
prior to testing them 
On test 
here is the canopy of a 


in the air. 


Vulcan aircraft. 
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are in the first place tried out by the airborne and 
helicopter division of A. & A.E.E. A flight 
demonstration was given of stores dropping from 
a Hastings aircraft, using a roller conveyor 
within the aircraft and an exit gate to ensure 
that each package drops freely; although the 
weather was far from ideal, with strong gusts 
of wind, 44 tons of small stores were dropped 
within a length of some 500 yards. With the 
Beverley freighter aircraft due to enter service 
in the fairly near future, the possibilities of 
airborne-dropping of much larger types of 
military equipment will introduce new problems 
for investigation. 


PHOTO-ELECTRIC AIR-SPEED 
INDICATOR 


On the helicopter side there is still much to 
be learnt about the techniques of operating and 
of conducting flight tests. To assist in this work, 
sensitive air-speed indicators and ground meters 
are still being developed, in which the deflection 
of a vane balanced between two opposing air- 
streams will be used to regulate the amount of 
light falling on a photo-electric cell. 

Mention must also be made of the radio and 
radar section, whose duties include the assess- 
ment of prototype radio equipment as well as 
the acceptance trials of standard radio installa- 
tions in prototype aircraft being evaluated. 
The navigational section has similar duties for 
all types of navigational equipment — visual 
and magnetic aids, astro and gyroscopic develop- 
ment as well as radio and radar aids. Trials of 
such equipment often involve flights of trans- 
oceanic range. 

The photographic section is concerned prim- 
arily with the evaluation of the camera equipment 
in photographic reconnaissance and _ survey 
aircraft; the effective combination of camera 
and aircraft is affected by such factors as 
vibration and methods of heating as well as of 
the optical characteristics of the camera. 
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RAIL CLAMP FOR 
CONCRETE SLEEPERS 


Rubber Cushions for Smoother 
Travel 


British Railways have designed a new fastening 
for securing flat-bottom rails to concrete sleepers 
which, it is hoped, will make travel smoother, 
prolong the life of the sleepers and help to check 
rail creep. 

The fastening consists of two steel clamps which 
are secured into wooden plugs in the concrete 
sleeper and grip the foot of the rail on both 
sides. Rubber pads, which go between clamps 
and rail and sleeper, absorb vibration and also 
provide electrical insulation of the rails. 

The new fastenings will be installed experi- 
mentally in the autumn on a selected length of 
track, and if this is successful it may enable 
the use of concrete sleepers in main lines to be 
greatly extended. 


* *-% 


INDEX TO “ENGINEERING ”’ 
Volume 176 now ready 


The Index to Volume 176 of ENGINEERING (July- 
December, 1953) is now ready and will be sent to 
any reader, without charge and postage paid, 
on application being made to the Publisher, 35 
and 36 Bedford-street, London, W.C.2. Any 
reader wishing to receive regular copies of the 
Index as they are published can apply to be put 
on the mailing list. Those already on the mailing 
list need not re-apply. 
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General view of the testing machine which has been built for the Indian Government’s test house 


at Alipore. 


200-TON UNIVERSAL TESTING 


MACHINE 
WIDE RANGE OF ACCESSORIES 


A feature of the 200-ton universal testing machine 
built by W. & T. Avery, Limited, Soho Foundry, 
Birmingham, 40, for the Government Test 
House, Alipore, near Calcutta, India, is the range 
of accessories supplied. The machine is designed 
to carry out tensile, compression and transverse 
tests on normal bar and rolled specimens, and 
on built-up structural members, such as welded 
joists, panels and lattice girders. By using the 
additional equipment provided, it is also possible 
to test long lengths of chain, wire and hemp rope, 


shackles, railway drawbars, and screwed coup- 


lings. The machine has a maximum capacity of 
200 tons, and is provided with a self-indicating 
pendulum resistant unit having four capacity 
ranges: 200 tons by I-ton divisions, 100 tons by 
0-5 ton, 40 tons by 0-2 ton, and 20 tons by 
0-1 ton. The maximum length of specimen 
which can be accommodated is 31 ft. 3 in. 


HYDRAULIC LOAD APPLICATION 


The load is applied by a hydraulic cylinder, 
which is machined from a steel forging, and has 
a Meehanite ram, ground to a close sliding fit 
in the cylinder and working without packing. 
The stroke of the ram is 2 ft.6in. An extending 
bellows protects the ram from dust and the 
effects of the atmosphere. The cylinder is 
mounted horizontally against a steel crosshead, 
which is anchored to a steel grillage embedded 
in the floor. 


(a) 


Additional support is provided for the 
cylinder at the ram end by a fabricated steel 
stand, which is also mounted on the grillage. 
A cast-steel straining crosshead is attached to 
the end of the ram, and from this crosshead two 
steel tension rods extend along the sides of the 
cylinder, through the main cylinder crosshead, 
and terminate in a straining holder, which is 
also of cast steel. Two return rams and cylinders, 
mounted on the stationary crosshead, push 
against projections on the straining holder to 
return it to its starting position after a test. 
Oil at a maximum pressure of 14 tons per square 
inch is supplied to the main cylinder by a multiple- 
plunger, electrically-driven pump. The maximum 
straining speed obtainable is 5-5 in. per minute. 
Oil from the same pump is used in the two return 
cylinders, to return the straining crosshead at 
24 in. per minute. Coupled to the high-pressure 
pump is a large-delivery low-pressure pump, 
which provides oil for a quick forward-setting 
speed, that is, in the direction of straining, of 
15 in. per minute. Both pumps are enclosed in 
a tank which forms the main oil reservoir and 
supports the electric driving motor. Control of 
the pump motor is by push-buttons mounted on 
the load-indicating cabinet. 


TENSILE, COMPRESSION AND 
TRANSVERSE TESTING 


Two rigid cast-iron members of channel 
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section are attached to the stationary crosshea.| 
carrying the main hydraulic cylinder. Thes 

members extend to form a frame in which a 

adjustable crosshead operates. The crosshea 

runs on ball-bearing rollers on a track, machine 

in the frame, which also serves to carry th 

straining crosshead. The adjustable crosshea: 
and straining holder thus face each other, an 

the former can be moved along the track an 

positioned to take any length of specimen up t 
the maximum of 31 ft. 3 in. Two heavy shea 
pins, which pass through machined holes in th 

channel members and through the adjustabl 
crosshead, retain the crosshead in its workin; 
position. The adjustable crosshead and strainin; 
holder are provided with identical wedge jaws, 
into which a variety of wedge grips can be fitted, 
to hold specimens for tensile testing. Alterna- 
tively, several types of holder can be inserted in 
the wedge jaws, to accommodate a range of 
different specimens. To provide for com- 
pression testing, the back of the straining holder, 
facing the fixed cylinder crosshead, carries a 
machined platen 12 in. square, with a spherical 
seating. A fixed compression platen of the 
same size is attached to the fixed crosshead. 
The maximum space available between the 
platens is 2 ft. 6 in. 

A presser foot for transverse testing is attached 
to the straining crosshead carried by the ram, 
and a fabricated steel bending beam is supported 
by flexure plates from the foundations. Four 
steel tension rods tie this beam to the fixed 
cylinder crosshead. The beam is provided with 
two bending dogs, which can be set in any 
position up to a maximum of 15 ft. span. 
Specimens up to 3 ft. deep and 1 ft. 6 in. wide 
can be accommodated. The capacity of the 
beam is 100 tons, and a maximum deflection of 
1 ft. is possible. The machine is designed for 
symmetrical bending only. 


HYDRAULIC LOAD MEASUREMENT 


Oil from the hydraulic straining cylinder is 
piped to a hand-operated directional control 
valve in the load-indicating unit, and by means 
of this valve, is admitted to one of four propor- 
tional cylinders. These transmit a reduced load, 
through levers, to a pendulum resistant unit, 
which is connected to an indicating dial on the 
front of the cabinet. An overload trip operates 
on all four ranges, and a maximum pointer, 
which can be re-set by hand, is fitted to the glass 
covering the load-indicating dial. A  zero- 
setting knob for the load-indicating pointer is 
provided at the side of the cabinet. A lever at 
the front of the cabinet controls a piston valve 
in the oil circuit. It has three working positions: 
neutral, in which the machine can apply the load 
under the control of other valves; a forward- 
setting position, in which the oil from the low- 
pressure pump is directed to the main cylinder; 


The machine is provided with fittings for testing (a) belting, (b) chains, (c) hemp ropes, (d) wire ropes, and (e) shackles. 
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and a return-setting position, in which the high- 
pressure oil passes to the return cylinders. A 
second lever on the cabinet also has three working 
positions, which are marked “ strain,” “ hold 
load” and “‘ release ’’; the use of this control, 
wiich operates through a piston valve, is self- 
explanatory. The rate of straining is regulated 
by a needle valve fitted with a back-geared 
indicating dial, which is fitted on the front of 
the cabinet. By using this dial, valve settings 
can be repeated at will. The valve is specially 
designed to give a constant rate of oil flow, 
regardless of change of oil pressure, or variation 
in oil delivery. Surplus oil is by-passed at a very 
low pressure to minimise oil heating. 


RANGE OF SPECIMEN HOLDERS 


Wedge grips used in the straining holder and 
the adjustable crosshead will accommodate 
various sizes of round and flat specimens. 
Rounds from 4} in. to 2 in. diameter are held by 
a set of grip backings with four sets of loose 
inserts. From 2 in. to 4 in. diameter a further 
set of four grips is available. Tubes can be 
tested in these grips as well as bars, provided 
that the tube ends are plugged. Four sets of 
grips are provided for a range of flats from 
0 to 2 in. thick, and up to 6 in. wide in all cases. 
In a similar category comes belting, for testing 
which there are two sets of grips. These deal with 
belting from 4 in. to 3 in. thick, and up to 15 in. 
wide. 

In addition to these flat and round specimens, 
the machine is designed for tensile tests on a 
variety of other items. To carry out these tests, 
pin-type holders are used, coupled to special 
jaws or grips, according to the nature of the 
specimen. For chains and chain cables, two 
cast steel “‘ fiddles ’’ capable of working up to 
the full capacity of the machine are provided. 
They run on rollers guided by rails on the bed 
of the machine, and are connected to the pin- 
type holders. The “ fiddles ” have inserts suit- 
able for testing chain from 3? in. to 34 in. dia- 
meter, and they will also accommodate short- 
link cable of standard pattern. Holders for 
hemp rope are also included in the equipment. 
They are of the wedge type, with grips for holding 
ropes from 2 in. to 10 in. circumference, and 
capable of applying a maximum load of 50 tons. 

Testing wire rope involves a somewhat different 
technique. Closed-type holders, attached to the 
pin-type holders, with bored taper holes to 
receive the tapered capped ends of the rope are 
used. Moulds for casting the capping are 
included, together with centralising bushes to 
ensure that the rope is centralised during the 
capping process. The wire-rope testing acces- 
sories are capable of working up to 200 tons, 
and will accept ropes from 4 in. to 2} in. in 
diameter. 
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A set of cast-steel reducing shackles, with 
machined pins, is provided for holding the 
enlarged open end links of chain cables. They 
are suitable for cable having end links not more 
than 1-2 times the diameter of the common 
links, and may also be used for testing long and 
short-link chains fitted with end links of a size 
sufficient to allow the shackle pin to pass through 
them. Six pairs of shackles allow for testing 
chain cables from }# in. to 34 in. diameter. 
There is also a 200-ton capacity shackle with 
the pin-jaw at 90 deg. to the pin-jaw of the 
machine, which is used for testing cables with 
an even number of links. The reducing shackles 
can also be used with this 90-deg. shackle, for 
the same purpose. 

Nine pairs of coupling links are provided to 
fit in the pin-jaws of the reducing shackles, for 
applying proof loads to anchors, joining, ‘‘ D,” 
and harp shackles of various kinds. A further 
set of shackles permits testing of wire-rope 
straps with thimble, closed or open socket end 
fittings, from 1 in. to 3 in. circumference. These 
shackles are also available for testing smaller 
sizes of short-link chain, chain slings, hooks and 
rings. 

Finally, there is a set of adaptors for testing 
railway fittings. These comprise: a drawhook 
link, a block for screwed ends of drawbars, a 
shackle for drawbars with eye ends, and shackles 
for testing screwed-type couplings. 
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TRACTOR-MOUNTED PUMP 
2,000 Gallons Per Minute for 


Irrigation 


One of the centrifugal pumps made by Gilbert 
Gilkes and Gordon, Limited, Kendal, West- 
morland, has now been adapted for use with a 
tractor. Basically of standard design, it has 
been fitted with a frame that can be attached to 
the British Standard hydraulic linkage No. 2 
which is fitted to many of the larger tractors. 
The illustration shows the pump in position and 
connected up. 

The drive from the tractor is taken to an 
oil-bath gearbox which is integral with the 
pump casing. This steps up the governed 
speed of the power take-off (535 r.p.m.) to the 
pump speed, which is 870 r.p.m. High-tensile 
steel gears are used and the external shafts have 
spring-loaded seals to prevent oil leakage. The 
Hardy-Spicer coupling assembly has roller 
bearings at the joints. 

In the illustration, the pump is shown fitted 
with a semi-rotary hand-operated exhauster 
pump for priming. Alternatively the main 
pump can be primed by pouring water into a 


The hydraulic cylinder 

and load-indicating 

cabinet of the testing 
machine. 
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The illustration 

ited on the hydraulic linkage of a tractor, 

and driven from the rear power take-off. A hand 
priming pump is also shown. 


shows the centrifugal pump 


priming hole, in which case a foot valve must 
be fitted in the suction pipe. Strainers are also 
available. When fitted with sluice valve and 
hand priming pump, the total weight is 184 cwts. 
The flanges are drilled for standard 8-in. pipe 
connections and the delivery against a total 
head of 30 ft. is 2,000 gallons per minute for 
a pump speed of 870 r.p.m. Under these con- 
ditions, the output required from the tractor 
is 33 h.p. At the maximum lift of the tractor 
linkage, the pump frame clears the ground by 
16} in. 
+ @ 


NOTICES OF MEETINGS 


Incorporated Plant Engineers 

LONDON 4 
Open Discussion Meeting. London Branch. Royal Society 
J Arts, John Adam-street, Adelphi, W.C.2. Tues., Sept. 7, 

p.m. 

EDINBURGH 
“QOil Firing of Steam Boilers,” by J. R. Henshilwood. 
Edinburgh Branch. 25 Charlotte-square, Edinburgh. Tues., 
Sept. 7, 7 p.m. 

LEICESTER 
Discussion on “The Works Engineer and the Factories 
Act.” Ne x og Branch. Bell Hotel, Leicester. Wed., 


Sept 30 p.m 
MANCHESTER 
Film: ‘“ Principles of Automatic Control.” Manchester 


Seen, A peg Club, Albert-square, Manchester. 
t 
NEWCASTLE-UPON-TYNE 
“* The Engineering Application of Electro-Deposited Metals,” 
by J. W. Oswald. North-East Branch. Roadway House 
Oxford-street, Newcastle-upon-Tyne. Thurs., Sept. 9, 7 p.m. 


Institute of Petroleum 
LONDON 


“The Application of Turbogrid Trays in the Petroleum 
Industry,” by Dr. G. J. van den Berg. Wed., Sept. 8, 5.30 p.m. 


Institution of Heating and Ventilating Engineers 
LONDON 
“Current American Practice in Heating, Ventilating and Air 
Conditioning,” by J. K. M. Pryke. Institution of Mechanical 
Engineers, 1 Birdcage-walk, Westminster, S.W.1. Tues., 
Sept. 14, 6 p.m. 


Institution of Production Engineers 

BIRMINGHAM 

“ Abrasives” (with film), by A. C. Turner. Birmingham 

Graduate Section. James Watt Memorial Institute, Great 

Charles-street, Birmingham. Tues., Sept. 14, 7 p.m. 
LUTON 

“Industrial Law: Legal Aspects of Factory and Production 

Management,” by H. P. Jost. Luton Graduate Section. 

Peahen Hotel, St. Albans. Mon., Sept. 13, 7.45 p.m. 
WOLVERHAMPTON 

“Some Problems of Higher Technological Education,” by 

the Earl of Halsbury. The 1954 Sir Alfred Herbert paper. 

Wolverhampton Section. Wolverhampton and Staffordshire 

} mag College, Wulfruna-street, Wolverhampton. Thurs., 

Sept. 9, 7.15 p.m. 


The atiees and telephone number of the head- 

quarters of each institution are given below. 

Meetings in the headquarters town are held there 

unless otherwise stated. Particulars for this 

column should reach the Editor not later than 

Monday morning in the week preceding the date 
of the meeting. 


Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 
mingham. (Solihull 3021.) 

Institute of Petroleum, Manson House, 26 Portland-place, 
London, W.1. (LANgham 2250.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan- 
square, London, - 

Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 


Tues., 
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Labour Notes 


INDUSTRY OVERLOADED 
BY SOCIAL SERVICES 


Warnings that existing taxation in Britain had 
become so heavy a burden to individuals and 
industry that it was likely eventually to bring 
about the break up of the welfare state were 
given by Mr. Colin Clark, Director of the 
Agricultural Economics Research Institute at 
Oxford, in an address at Worcester College, 
Oxford. 

Mr. Clark, who was discussing certain econo- 
mic problems with participants in a summer 
school for young business executives, said that, 
in the social services, the nation had been over- 
loaded with a burden of enormous proportions. 
Taxation had risen to some 40 per cent. of the 
country’s entire net industrial production. No 
other country had even attempted to undertake 
anything of a similar nature. 

In his view, Mr. Clark continued, Britain’s 
social services, on their present scale, constituted 
an experiment which was certain to fail. This 
could be seen happening, even at the present 
time. It was being found that old-age pen- 
sioners could not live on their pensions and 
that many were having to turn to national assist- 
ance to supplement their incomes. 

Much depended on the size of a country’s 
population. When considering long-term econo- 
mics it was impossible to get away from this 
question of population. With the present sta- 
tionary population, the number of old-age 
pensioners increasing, and the number of tax- 
payers decreasing, the pressure of pension claims 
was going to continue increasing until the seven- 
ties and eighties of the century. 

Any competent mathematician of 70 years ago, 
faced with these trends, could have worked out 
exactly the difficulties which now confront the 
country. 


INJURIOUS EFFECTS OF HIGH 
TAXATION 


The maximum level of taxation that countries 
were able to bear for any lengthy period of time, 
Mr. Clark considered, was probably more like 
25 per cent. than 40 per cent. of their net produc- 
tion. It was different, perhaps, during short 
periods of war. He felt that the nation would 
hardly come through its difficulties without a 
complete reconstruction of its welfare services. 
Many services now discharged with the aid of 
the Treasury could surely be more effectively 
and economically carried on by the various volun- 
tary organisations. 

What was especially serious was the effect of 
these conditions on people in the middle and 
lower wage groups. Many persons were refus- 
ing promotion. Much absenteeism and the 
desire to “‘ take things easy’ could be traced 
to resentment at the burden of high taxation. 

Everyone in the country would have to learn 
to face a good deal more competition. There 
would also be less expectation of the State pro- 
viding for them. This applied particularly to 
those business men who relied on the Govern- 
ment to protect them from foreign imports. 


RAILWAY WAGE NEGOTIATIONS 
RENEWED 


The executive bodies of the three railway 
unions met last week and each in turn decided 
that they were unable to accept the offers made 
by the British Transport Commission of im- 
provements in the industry’s wage structure. 

Mr. J. S. Campbell, the general secretary of 
the National Union of Railwaymen, announced 


on August 18 that he had asked Sir Brian 
Robertson, the Commission’s chairman, to meet 
representatives of the union as promptly as 
possible, in order that they might impress upon 
him personally the “critical developments ” 
which might follow any breakdown in the 
negotiations on a new wage structure. 

Sir Brian accepted this proposal and a joint 
meeting was arranged for last Tuesday. The 
executive of the Associated Society of Locomo- 
tive Engineers and Firemen, after at first hesitating 
to take part in the discussions, subsequently 
accepted an invitation from Sir Brian to send 
representatives. A similar invitation to take 
part was accepted by the executive committee 
of the Transport Salaried Staffs’ Association. 

Mr. W. J. P. Webber, the general secretary of 
the T.S.S.A., said, after the meeting of his 
executive committee, that the Association were 
prepared to meet Sir Brian, in the hope that 
some solution might be found to the wage and 
salary difficulties which confronted the railway 
industry. 

On Sunday, the Manchester district committee 
of the N.U.R. passed a resolution urging that 
the union’s executive committee should present 
a strike ultimatum to the Commission, should 
the joint meeting fail to produce a satisfactory 
solution to the wage dispute. It was stated 
after the meeting of the committee that if there 
was no such solution and the executive com- 
mittee did not recommend a strike, men in the 
Matlock, Southport and Blackburn area might 
take unofficial action. 

Similar support for strike action was made at 
a meeting of members of the Banbury Branch 
of the A.S.L.E.F. on the same day. 


LODGING TURNS ON THE RAILWAYS 


At their meeting on August 18, the executive 
committee of the Associated Society of Loco- 
motive Engineers and Firemen discussed the 
rejection by the British Transport Commission 
of the union’s demand for the abolition of lodg- 
ing turns for railwaymen and are understood to 
have decided to proceed with the dispute to 
the next stage in the industry’s normal negotiat- 
ing machinery. This means that the issue will 
be raised at a meeting of the Railway Staff 
National Council in the near future. 

Instructions were given at the annual delegate 
conference of the Society on May 27 that 
the union’s executive should take action to 
secure the end of all spells of duty which 
required engine crews to spend a night away 
from home. 

The Society’s demand has not received the 
support of the National Union of Railwaymen, 
the largest of the railway trade unions, and has 
been rejected by the Commission on the ground 
that the working of lodging turns is necessary 
to the interests of British Railways and _ its 
operating staffs. 


SHARP RISE IN COST-OF-LIVING 
INDEX 


After a period of comparative stability, lasting 
for more than twelve months, the level of the 
interim index of retail prices advanced by three 
points, from 142 on June 15, to 145 on July 20. 
This increase was the sharpest rise in the index 
since June, 1952, when it advanced by the same 
number of points, from 135 to 138. 

During the two years between June, 1952, 
and June, 1954, there was an increase of only 
four points in the index, from 138 to 142, while, 
for several months last year and during the early 
part of this year, the index figure remained 
stationary at 140. 

Increases in food prices, the Ministry of 
Labour points out, were the principal cause of 
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the change. Meat, eggs, cooking apples, 
oranges, cabbages and potatoes were some of 
the foodstuffs of which the prices were raised. 

The index measures the change from month to 
month in the average level of the prices of goods 
and commodities entering into the expenditure 
of the great majority of households in the 
United Kingdom. 

The present index was commenced on June 17, 
1947, the level at that date being taken as 100. 


** ANTIQUATED ”” METHODS CAUSE 
DOCK STRIKE 


For many years past, one of the most frequent 
causes of dock disputes has been the introduction 
of modern labour-saving appliances, but objec- 
tions to what are described as the ‘‘ antiquated ” 
methods in force are given as the reason for an 
unofficial strike at Hull docks, which began on 
August 17. The dispute has rendered some 
4,000 dockers idle and has brought work at the 
third largest port in Britain to a standstill, at 
its busiest period in the year. 

The dispute arose over the discharge of grain 
ships at the docks, where the silo facilities are 
limited, and where it has been the practice to 
discharge grain into lighters by a process known 
as “ scuttling.”” The method involves the hand 
filling of bags with grain by scuttles (a form of 
hand scoop) in the ships’ holds. 

Exception was taken to this method of dis- 
charging grain cargoes by some dockers from 
Cardiff who declined to employ it in the dis- 
charging of the cargo of the Seaboard Enterprise. 
The men concerned were part of a draft of 63 
dockers sent from that town to Hull to relieve a 
labour shortage. 

The Cardiff men claimed that methods such as 
scuttling were not used in the unloading of grain 
at their home port and urged that the system was 
particularly objectionable owing to the dust it 
caused. Their places were taken by local 
dockers, but these men also declined to continue 
the work, on the ground that conditions which 
were not good enough for workers from 
South Wales were not good enough for them 
either. 


INSUFFICIENT SUPPORT 
FOR THE UNION 


Continuous efforts have been made by officials 
of the Transport and General Workers’ Union, 
to which the dockers belong, to secure a return 
to work, in order that negotiations with the dock 
employers may be begun. The latter are 
understood to have declined to commence 
discussions until work has been resumed. 

At an official mass meeting of the dockers on 
Sunday, called by the union and attended by 
about a thousand men, it was resolved, with 
only two dissentients, to support the union and 
to end the unofficial strike. On Monday, 
however, only three men presented themselves 
for work and they were sent home. 

The decision to continue the strike was taken 
after an unofficial mass meeting, and a member 
of the strike committee is reported to have de- 
clared that the men were prepared to continue the 
strike “* for weeks if necessary.”” Many hundreds 
of men picketed the docks on Monday, to warn 
those who arrived for work to remain on strike. 

Mr. Arthur Bird, secretary of the national 
docks group of the T.G.W.U., said subsequently 
that the union was not taking any further steps 
at the moment but that a decision would be 
made in a day or two. 

He added that he understood that some of the 
men did not resume work because they believed 
that if they held on for a few days longer, they 
would be able to transfer to the National Amal- 
gamated Stevedores and Dockers. 








